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PART  I. 

THE  QUANTITIES  OF  CEREALS  PRODUCED  IN 
DIFFERENT  COUNTRIES  COMPARED. 

The  exhibitiox  of  specimkns  of  cereals  from  the  United  States  n*ot  as  completk 

.15  IT  SHOULD  HAVE  BEEN — ^ThE  MORAL  AND  INTERNATIONALIZING  INFLUENCE  OF  THE 
EXHIBITION  OF  CEREAL  PRODUCTS — ^FrEE  TRADE  IN  CORN  A  RIGHT  OF  HUMANITY — DIF- 
FICULTY OF  ASCERTAINING  THE  CEREAL  PRODUCT  OF  THE  UNITED  StATF.8 — SySTF-MATIC 

ann u-u.  collection  of  statistics  of  cereals  by  the  governments  of  eur<1pb— 
Condensation  of  the  statistics  obtained  in  one  synoptical  table — Russia, 
France,  and  Great  Britain,  cerijlvl  product  of — ^The  existing  mode  of  esti* 

mating  CEREAUS  by  MEASURES  OF  CAPACITY  IMPERFECT  .VND  ERRONEOUS— ThB 
**  CENTAL '' SHOULD  be  ADOPTED  AS  A  UNIT — SYNOPTICAL  TABLE  SHOWING  THE  COM* 
P.UtATFVE  CEREAL  PRODUCT  OF  EUROPE  AND  THE  UNITED  STATES — RaTIO  OF  THK 
PRODUCT  TO  THK  POPULATION. 

In  the  first  arrangement  by  the  Commissioners  of  the  United  States 
of  the  committees  to  examine  and  report  upon  the  products  exhibited, 
the  duty  in  respect  to  "  cereals"  was  allotted  to  a  committee,  of  which 
the  undersigned  was  a  member;  but  on  the  addition  of  Mr.  Hazard  to 
the  Commission  ,he  was  added  to  the  committee ;  and  the  duty  was  there- 
upon  divided  by  assigning  to  Mr.  Hazard  the  special  oflBce  of  individu- 
ally inspecting  and  of  reporting  upon  the  qualities  and  characteristics  of 
the  cereal  specimens,  and  by  committing  to  the  undersigned  the  duty  of 
collecting  and  reporting  such  information  as  might  seem  to  be  useful  in 
respect  to  the  comparative  quantities  produced  by  the  dift'erent  nations, 
and  particularly  in  connection  with  the  respective  facilities  of  the  coun- 
tries for  "ocean  transportation.''  In  the  city  of  Buffalo,  that  important 
emporium  of  the  commerce  of  our  great  inland  lakes,  Mr.  Hazard  had 
honorably  filled  the  office  of  president  of  its  Board  of  Trade.  Not  only 
in  that  capacity,  but  as  a  practical  dealer  in  grain  for  many  years,  by 
hundreds  of  thousands  of  bushels,  he  had  become  peculiarly  qualified 
to  judge  of  the  qualities  of  the  cereals  exhibited  at  Paris. 

The  thorough  manner  in  which  Commissioner  Hazard  has  discharged 
the  portion  of  duty  committed  to  his  care  fully  appears  in  his  interesting 
report  transmitted  to  the  Department  of  State.  It  is  only  an  act  of  jus- 
tice to  add  that  our  country  is  also  much  indebted  to  him  for  the  well- 
directed  energj'  with  which  he  personally  and  promptly  aided,  with  the 
permission  of  the  Commissioner  General,  in  the  work  of  aiTanglng  and 
bringing  into  proper  order  the  cereal  specimens  sent  from  the  United 
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States,  80  that  they  might  exhibit  in  some  degree  the  extent  and  variety 
of  their  culture. 

In  view  of  the  i>ossibility  of  future  comparative  exhibitions  of  the 
cereals  of  the  United  Stiites  and  of  Europe,  the  undersigned  feels  bound 
to  report  that  the  comparatively  little  time  allowed  by  Congress  for 
gathering  in  from  ocean  to  ocean  and  methodically  antinging  here  at 
home  the  numerous  aiul  varied  specimens  needed  for  the  purpose,  with 
the  serious  mistakeof  leaving  wholly  to  individual  citizens  living  widely 
ax)art,  and  without  any  common  organization,  the  onerous  duty  of  insti- 
tuting all  the  necessary  agencies  and  defraying  all  the  exi)enses  in  the 
collection  and  preliminary  arrangement  of  the  specimens,  i)huied  the 
cereals  of  the  United  States  exhibited  at  Paris  at  a  great  disadvantage 
when  compared  with  the  numerous  and  admirably  classified  si)ecimens 
from  the  Euroi)ean  nations,  the  governments  of  which  had  seasonably 
and  adequately  provided  for  their  due  preparation  and  exhibition.  It  is 
gratifying,  however,  to  reflect  that  the  exi)erience  gained  in  the  late 
"  Universid  Exposition"  can  hardly  fail  to  be  useful  in  any  future  com- 
petition. 

The  area  of  the  immense  ellii)tical  building  erected  at  Paris  for  this 
great  exhibition  in  the'  *'  Champ  de  Marn^^  (a  hK'ality  hapi)ily  cliosiMi  to 
show  the  superiority  of  civic  over  milit^ir^'  disi)lays,)  was  divided  by 
concentric  lines  into  st»ven  elliptical  rings  or  belts  each  nearly  fifty  feet 
wide.  One  of  the  outer  belts  in  this  series,  more  than  two  tlumsand  feet 
in  length,  w^as  occui)ied  by  the  specimens  of  the  "  cereal  products"  of 
the  whole  family  of  civilized  nations,  placed  in  contiiuious  lim'. 

The  moral  and  truly  internationalizing  influence  of  such  an  exhibition, 
grouping  in  harmonious  conctord  the  "corn"  of  the  imtions  on  both  the 
continents,  standing  fraternally  side  by  side,  and  typically  enciivling 
the  world,  will  be  readily  comprehended. 

The  number  of  the  visitors  to  the  previous  exhibition  at  Paris,  in  the 
year  18.W,  wiusr>,l()2,(X)(>;  at  the  Iitmdon  exhibition  of  1802,6,211,000. 
The  number  at  the  Universjd  Ex])osition  at  Paris  in  18(>7,  as  officially 
rt»iH>rted,  by  the  "Imi>erial  Commission,"  was  10,102,L*58.  Day  by  day, 
for  seven  months,  great  multitudes  thus  passi'd  in  review  this  vast 
array  of  cereals,  embracing  every  descrijition  of  edible  grains,  from  the 
antip<Nlal  ]>lains  of  Australia,  thirty  degrees  below  the  ecpiator  to  the 
northernmost  regions  of  Norway,  within  the  polar  circle,  stretching  off 
westward  from  the  ancient  fo<Ml-bearing  Euxine,  acn>ss  Eun)iM»  and 
North  America,  to  the  l*a<rific  coast  of  the  American  Union,  now  just 
0])ening  its  ceival  treasures  to  the  worhl. 

It  was  indeed  imiM)ssible  t4>  In^hold  this  impn'ssive  exhibition  of  the 
allembnu*ing  lK>unty  of  Providence  without  a  deep  conviction,  not 
only  of  the  abundant  ability  of  this  "  round  wt)rld"  to  bring  forth  all 
the  **corn"  which  it  can  need,  but  of  the  high  moral  truth  that  the 
nations  of  the  earth,  one  and  all,  are  bouml  by  every  <'onsideration  of  duty 
toCiod  and  to  man,  to  afford  every  facility  in  their  jwwer  for  the  fnn* 
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international  transportation  of  cereals,  unchecked  by  any  impediment, 
either  physical  or  legislative ;  that  a  large  and  enlightened  Christian 
poUey  in  removing  needless  obstacles  can  -and  will  render  any  wide- 
spread famine  on  the  globe  hereafter  impossible;  and  consequently,  that 
'•free  trade  in  com"  is  not  only  an  axiom  in  political  economy,  but  a 
sacred  right  of  humanity,  to  be  firmly  interwoven  into  the  common  law 
of  nations. 

In  undertaking  the  task  of  ascertaining  the  comparative  cereal  pro- 
duct of  Eiurope  and  the  United  States,  the  undersigned  was  sufficiently 
aware  of  its  difficulty  not  to  attempt  to  complete  the  whole  at  once,  in 
aD  its  details.  Most  of  the  governments  of  Europe,  and  especially  the 
**five  great  powers,"  annually  collect  statistics  of  their  cereal  product, 
more  or  less  minute  and  accurate;  but  in  some  of  the  secondary  nations 
on  the  Mediterranean  and  the  Black  Sea,  the  desired  results  coidd  only 
l)e  reaehed  approximately  from  the  estimates  of  their  local  statisticians, 
and  in  some  instances  only  by  compiirison  with  the  ascertained  statistics 
of  neighboring  nations  similar  in  soil  and  climate  and  the  habits  of  their 
I>eople. 

The  undersigned  exerted  his  best  efforts  to  collect  at  Paris  all  the 
attainable  information  bearing  on  this  subject,  and  in  this  he  was  much 
aided  by  the  kind  co-operation  and  counsel  of  Monsieur  Michel  Chevalier, 
a  distinguished  senator  of  France,  and  a  leading  member  of  the  Impe- 
rial Commission.  His  well-kno>vn  statistical  writings,  at  once  so  compre- 
hensive and  so  accurate,  have  rendered  him  an  authority  on  both  sides 
of  the  Atlantic.  The  collection  of  the  necessary  materials  from  his  copi- 
ous and  well-selected  library  was  also  facilitated  by  the  valuable  labors 
of  Monsieur  Ch.  Vogel,  an  officer  in  the  Department  of  Commerce  of 
France,  and  specially  recommended. by  M.  Chevalier  as  being  particu- 
larly conversant  with  the  subject  under  inquiry.  Through  his  intelli- 
gent co-operation  it  is  believed  that  every  statistical  report  or  document 
then  attainable  at  Paris,  showing  the  cereal  product  of  any  considerable 
portion  of  Europe,  or  its  export  or  import  from  nation  to  nation,  was 
brought  to  light  and  carefully  examined.  His  valuable  notes,  enriched 
with  much  interesting  information  in  respect  to  the  means  of  inland 
transportation  of  the  cereals  of  Europe,  are  contained  in  a  manuscript 
filling  one  hundred  and  twenty  pages,  but  too  voluminous  to  be 
embodied  in  the  present  report.  A  translation  into  English,  carefully 
reducing  to  uniform  measures  of  capacity  and  value  the  masses  of 
figures  used  in  stating  the  cereal  i)roducts  and  the  cereal  commerce  of 
the  different  nations  in  their  varying  measures,  and  deposited  in  the 
Department  of  State,  might  be  useful  in  prosecuting  any  further  inqui- 
ries on  this  subject. 

Meanwhile,  the  undersigned,  for  the  sake  of  greater  convenience  of 
examination  and  comparison,  luis  sought  to  condense  into  one  synoptical 
table  the  general  results  deduced  from  the  particulars  thus  obtained  at 
Paris,  verified  and  enlarged  to  some  extent  by  collateral  and  supple- 
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mental  information.  Without  claiming  or  belie\ing  that  the  tabular 
statement  now  presented  is  entirely  accurate  in  all  its  details,  and 
especially  in  the  classification  in  the  "estimates^  of  the  different  species 
of  cereals  in  two  or  three  of  the  nations,  or  that  it  could  not  be  rendered 
more  precise  by  ftirther  and  more  thorough  inquiry,  he  nevertheless  is 
willing  to  claim  that  as  a  preliminary  programme  or  outline  it  presents 
the  leading  features  of  the  subject  with  sufficient  accuracy  for  any  prac- 
tical purpose  of  general  comi)ari8on,  or  of  national  or  international 
action.  If,  in  its  present  form,  it  should  be  found  in  any  way  useful  to  ' 
the  government  or  to  the  people  of  the  United  States,  in  furnishing  a 
guide  for  estimating  the  probable  supply  of  cereals  in  the  dift'en^nt 
nations,  it  may  be  readily  corrected  and  modified  from  time  to  time 
hereafter,  and  so  keep  pace  with  any  changes,  if  the  Department  of 
State  should  see  fit  to  direct  the  yearly  prosecution  of  the  necessary 
systematic  inquiries  by  the  diplomatic  and  consular  officers  and  agents  of 
the  United  States  in  foreign  countries.  Any  variation  in  the  yearly 
product  of  any  nation  thus  ascertained  could  be  readily  entered  in  the 
framework  of  the  synoptical  table,  and  thereby  present  to  the  country, 
in  connection  with  our  national  decennial  census  and  the  intermediate 
census  returns  of  the  separate  States,  twice  in  each  decade,  the  compar- 
ative progress  of  the  United  States  and  of  Europe  in  supplying  the 
cereal  food  of  the  civilized  world. 

It  should  be  stated  that  in  preparing  the  table  now  presented  it  was 
not  found  practicable  to  state  ail  the  results  from  all  the  nations  from 
the  crops  of  any  single  year.  Nor  would  it  have  been  altogether  desir- 
able; for  the  only  reliable  mode  of  ascertaining  the  relative  cereal 
capacity  of  any  country  is  to  take  the  average  of  its  crojis  for  a  series 
of  years.  In  general,  the  most  recent  returns  accessiljle  were  adopted, 
but  in  several  important  instances  the  average  is  stated  of  the  crops 
for  i)eriods  of  five  or  seven  years.  The  amount  stated  as  the  ceival 
product  of  Russia,  the  largest  producer  in  Europe,  is  the  average  of 
seven  years,  from  1858  to  18G4,  embracing  two  large,  two  small,  and 
thn»e  miMlenite  har\'ests.  The  figures  of  the  total  i)roduct  of  forty-nine 
of  its  "governments"  in  Euroi>e  (l,.'Jo8,437,500  bushels)  are  taken  from 
the  official  reiM>rt  published  at  Paris  in  18G7,  by  M.  de  Buschen,  member 
of  the  Central  Statistical  Committee  at  St.  Petersburg,  and  entitled 
"AjHircu  Stiitisticiue  des  Forces  Productives  de  la  Kussie."  It  fails, 
however,  t-o  specify  the  diflerent  kinds  of  cereals  embraced  in  the  total 
product.  Rei>eated  ettbrts  have  since  l)een  made  to  obtain  from  St. 
Petersburg  an  official  classification,  but  as  yet  without  success.  The 
basis  on  which  they  have  been  classified  by  "estimate"  in  the  table  is 
hereinafter  stated. 

In  n\siH*ct  to  Fmnce  the  product,  both  total  and  classifieil,  is  taken 
from  the  average  of  the  crops  of  five  years,  from  1802  to  18G0,  inclusive, 
aiul  officially  rei)orted  to  the  government.  There  need  be  no  fear  of 
anv  serious  inaccuracy  in  the  cereal  tables  of  that  carefully  governed 
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country,  where  the  due  supply  of  food,  especially  in  Paris,  is  deemed  a 
matter  of  the  ^eatest  importance.  The  vigilant  eye  of  the  govern- 
ment is  never  shut.  Not  a  blade  of  wheat  can  grow,  nor  can  a  hen  lay 
an  egg,  in  any  part  of  the  empire,  without  an  official  report  of  the  fact 
to  the  minister  of  agriculture. 

In  the  British  Islands,  where  the  privacy  of  the  homestead  and  the 
barnyard  is  held  in  closer  reserve,  but  where  the  great  national  ques- 
tion of  the  due  supply  of  food  has  become  quite  as  vital,  the  statistics 
of  their  cereal  product  are  annually  and  carefully  collected,  not  directly 
by  government  officials,  but  by  numerous  and  well-organized  associa- 
tions, under  the  constant  advisement,  if  not  the  direct  control,  of  the 
Board  of  Trade.  It  is  mainly  from  then*  published  reports,  carefully 
reduced  to  synoptical  form,  that  the  results  stated  in  the  present  table, 
in  resi>ect  to  the  crop  of  the  United  Kingdom  of  Great  Britain  and  Ire- 
land, are  taken.  It  states  the  average  of  five  yearly  crops,  from  18G3  to 
1807,  inclusive;  which  average,  in  i)oint  of  fact,  does  not  exceed  that 
of  the  crops  of  the  five  years  next  preceding. 

In  view  of  the  magnitude  and  importance  of  the  results  which  might 
be  exhibited  by  the  table,  and  of  its  more  reMy  and  convenient  use 
when  constructed,  it  was  deemed  essential  to  reduce  all  the  varying 
measures  in  use  by  the  different  nations  to  one  common  measure.  It  is 
true  that  the  metric  system,  with  its  well-known  "hectolitre,"  is  steadily 
making  its  way  in  various  portions  of  the  continent  of  Europe;  it  has 
even  reached  the  fertile  and  rapidly  improving  principalities  on  the 
Danube  and  Blaek  Sea,  now  praetically  independent  of  Turkish  rule. 
Through  the  influence  of  the  enlightened  prince  at  the  head  of  their 
govenunent,  they  have  recently  adopted  not  only  tlia  metric  system, 
but  with  it  the  *:indred  international  coinage  of  gold  proposed  by  the 
'* International  Monetary  Conference"  at  Paris  in  July,  1807.  The 
powerful  kingdom  of  Prussia,  so  rapidly  rising  to  emi)ire,  is  also  on  the 
eve  of  adopting  the  metric  system.  But  several  of  the  continental 
nations  yet  remain  with  their  ancient  and  varying  measures ;  and  what  is 
more  important,  all  of  them,  without  exception,  still  commit  the  error 
of  estimating  their  cereals,  in  their  official  tables,  by  measures  of  capa- 
city and  not  by  measures  of  weight.  In  Germany  cereals  are  estimated 
in  "  scheffels,"  in  whicli  there  are  several  denominations  in  the  different 
states  and  cities,  all  differing  in  capacity.  Tlie  "  tonnes  "  of  Denmark, 
Sweden,  and  Norway,  differ  from  each  other.  The  "tschetwert" 
measures  the  immense  cereal  crop  of  the  Russian  empire,  but  in  many 
of  their  public  papers  its  equivalent  in  "  hectolitres"  is  placed  by  its  side. 
The  imperial  "bushel"  of  the  United  Kingdom,  containing  2,218.192 
cubic  inches,  differs  in  capacity  by  very  nearly  one  thirty-se<;ond  the 
•*  Winchester  bushel"  of  2,150.42  cubic  inches,  in  general  use  in  the 

United  States. 

In  reducing  all  these  measures  to  one  common  standard,  an  attempt 
was  made  to  adopt  the  "  Winchester  bushel "  of  the  United  States,  but 
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it  was  foand  to  involve  a  great  amount  of  needless  labor,  which  could 
be  avoided  by  taking  the  imperial  bushel,  which  had  been  used  in  large 
masses  of  figures  nexiessarj^  to  be  compared  with  others.  A  further 
reason  was,  that  the  "  hectolitre,"  which  was  used  or  referred  to  in  the 
greater  portion  of  the  official  returns  from  the  continental  nations,  is 
much  nearer  than  the  Winchester  bushel  the  comparatively  even  quan- 
tity of  two  and  three-quarter  bushels.  The  "  imi>erial  bushel "  of  eight 
to  the  "  qujirter  ^  was  therefore  adopted  as  the  common  measure.  The 
*'  scheffel  ^  found  in  use  in  the  official  tables  of  the  German  ZoUverein, 
containing  54.96  ''  litres,''  thereby  approaching  very  nearly  to  eleven- 
twentieths  of  the  "  hectolitre,"  is  computed  in  the  table  at  one  and  a 
fcalf  bushels.  The  "tschetwert"  is  the  precise  equivalent  of  209.720 
"  litres,"  or  very  nearly  two  and  one-tenth  "  hectolitres."  It  is  therefore 
estimated  in  the  table  at  five  and  three-quarter  bushels.  The  British 
" hundredweight"  of  one  hundred  and  twelve  pounds  avoirdupois  is 
computed  at  one  and  five-sixths  bushels. 

These  proi)ortions  are  all  assunied,  not  only  in  the  table,  but  in  all  the 
statements  of  the  present  report,  which  seeks  rather  to  present  reason- 
able approximations  than  absolutely  precise  results.  The  construction  of 
the  table  has,  however,  revealed  very  plainly  what,  indeed,  had  been 
learned  by  exi)erience  in  all  the  grain-dealing  markets,  both  in  Europe 
and  the  United  States,  that  the  existing  mode  of  estimating  cereals  by 
measures  of  cai)acity  is  and  must  be  radically  imperfect  and  erroneous. 
Its  inherent  absurdity  is  demonstrated  at  once  by  the  faet  that  the  dif- 
ferent species  of  cereals  differ  widely  in  weight,  and  by  the  still  further 
faet  that  the  weight  of  the  dift'erent  varieties  of  the  same  species  varies 
materially,  not  only  in  dift'erent  countries,  but  .in  the  varying  soils  and 
moiles  of  culture  in  the  same  country.  No  comparative  table  of  cere^ils 
can  have  any  practical  value  unless  it  classifies  the  dift'erent  species 
under  separate  heads,  so  that  each  may  be  computed  by  its  aetual 
weight.  In  point  of  fact  and  aetual  practice,  all  siiles  of  cereals  in  any 
considerable  quantities,  in  any  of  the  ports  of  the  United  Kingdom  or 
of  the  United  StJiteS,  whether  on  the  oceans  or  the  inland  lakes,  are 
now  made  only  by  measures  of  weight. 

For  the  purpose  of  establishing  a  measure  better  fitted  for  stating  the 
actual  values  of  cereals,  the  British  goveniment,  in  the  year  18()4,  took 
an  imjiortant  step  in  the  right  direction,  by  directing  that  all  the  cereals' 
of  every  descTiption  thereafter  to  be  exporte<l  from  or  inqxirted  into  the 
United  Kingdom  should  be  entertnl  and  c<miputed  in  the  custom-houses 
only  by  "hundred -weights"  of  one  hundred  and  twelve  pounds  avoirdu* 
I)ois.  They  further  dii-ected  that  all  the  ci»real  quantities  in  the  voluminous 
table  of  the  sixteen  years  next  preceding,  reaching  back  as  far  as  I8r)2, 
andannuallyi)rinted  by  order  of  Parliament  in  the  "Statistical  Abstract 
lor  th(»  I  United  Kingdom,"  and  in  which  they  had  been  stated  in  "  quarters," 
should  Ik*  recomputed  and  stated  in  "hundred- weights,'' in  which  conve- 
nient form  they  are  now  iiresented. 
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The  undersigned  will  venture  to  hope  that  he  may  not  be  considered 
as  traveling  beyond  his  proper  line  of  duty,  but  only  as  embracing  a 
matter  idainly  kindred  to  the  subject  under  examination,  in  now  respect- 
fully suggesting  that  the  government  of  the  United  States  might  follow 
with  much  advantage  the  example  thus  set  b\^  the  United  Kingdom. 
It  certainly  would  insure  great  accuracy  in  a  comi)arative  estimate  of  our 
cereal  commerce,  if  the  official  cereal  tables  in  our  Treasury  Department, 
including  the  custom-houses,  were  kept  only  by  weight.  It  is  not  impos- 
sible that  indi^iduals  might  occasionally  be  found  among  our  agricultural 
classes,  in  loc^alities  remote  from  the  great  commercial  centers,  who 
would  prefer  to  sell  their  grain  only  b^^  the  bushel,  and  they  would  be 
left  perfectly  free  to  do  so ;  but  for  all  governmental  or  public  purpose^ 
or  large  commercial  dealings,  the  "bushel"  has  now  become  an  obsolete 
and  useless  term.  It  may  be  safely  and  wisely  sent  into  oblivion,  to 
follow  its  kindred  "pounds,  shillings,  and  pence,"  which  we  discarded 
from  our  monetary  system  before  the  adoption  of  the  national  Constitu- 
tion. 

We  have  no  need,  in  making  this  reform,  to  adopt  the  British  "  hundred- 
weight" as  our  cereal  unit.  On  the  contrary,  the  "cental,"  which  has 
been  urgently  recommended  for  several  years  b^^  nearly  all  of  our  large 
commercial  cities  and  institutions,  and  is  now  in  universal  use  in  our  own 
rapidly  expanding  cereal  regions  on  the  Pacific,  would  be  more  in  har- 
mony with  the  decimal  character  of  our  national  coinage.  Being  readily 
convertible  into  the  one  hundred  and  twelve  pounds  of  the  "hundred- 
weight," it  could  hardly  fail  to  facilitate  our  large  and  growing  commerce 
in  cereals  with  the  United  Kingdom,  which  has  now  become,  and  very 
probably  will  remain  for  a  long  time  to  come,  the  lar|fest  foreign  con- 
sumer of  the  wheat  and  the  Indian  com  of  the  United  States. 

Before  proceeding  to  examine  more  at  large  the  very  interesting  rela- 
tions between  the  two  great  branches  of  the  Anglo-Saxon  raee  in  the 
matter  of  cereal  food,  it  is  n(5cessary  to  ascertain  the  total  cereal  product 
of  Europe  as  a  whole,  and  the  relation  which  it  bears  to  our  continental 
republic  as  a  whole,  the  two  being  nearly  equal  in  territorial  extent. 
The  product  of  Europe  will  be  found  stated  by  nations,  and  also  by 
groups  of  nations,  in  the  following  synoptical  table,  embracing  in  a 
single  view  not  only  the  total  cereal  product,  but  that  of  the  several 
species,  in  each  of  the  nations : 
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It  will  be  seen  at  once  that  the  cardinal  fact  presented  by  the  preced- 
ing table  is  the  i)r^seut  ratio  of  product  to  population  in  £urope  and  in 
the  United  States. 

Tlie  product  of  Europe,  with  286,375,284  inhabitants,  is  stated  to  be 
4,583,169,821  bushels,  being  at  the  rate  of  sixteen  bushels  for  each 
inhabitant. 

The  product  of  the  United  States,  computed  on  the  basis  of  the  census 
of  1860,  with  31,145,186  inhabitants,  is  1,221,428,452  bushels,  l)eing  at 
the  rate  of  thirty-eight  and  one-t§nth  bushels  for  each  inhabitant. 

The  question  how  far  this  ratio  will  probably  be  maintained,  and  how 
long,  is  one  of  sufficient  gravity  to  merit  careful  in(|uiry.  Among  other 
im])ortant  considerations  it  involves  the  question  of  the  facilities  for  ocean 
transportation  respectively  enjoyed  by  Europe  and  the  United  States, 
and  its  comparative  cost,  with  an  examination  to  some  extent  of  the 
presentcommercijil  distribution  of  the  cereals  of  Europe  and  of  the  United 
States  among  the  different  nations. 

This  branch  of  iuijuiry  involves  so  much  of  further  reseai^ch  that  the 

undersigned  would  ask  leave  to  make  it  the  subject  of  a  subsequent 

communication  to  the  Department  of  State. 

Kespectfully  submitted. 

SAMUEL  B.  RUGGLES, 

United  States  Commissioner. 
Washington,  March  2, 1869. 


PART  II. 

THE  QUALITIES  AND  CHARACTERISTICS  OF  THE 
CEREAL  PRODUCTS  EXHIBITED. 

Notices  op  the  exhibition  of  cereals  by  Vicious  countries — Successful  culti- 
vation OF  WHEAT  AND  CORN  IN  HIGH  LATITUDES  IN  NORWAY  A:SD  SWEDEN — ^VALU- 
ABLE VARIETIES  OF  WttEAT  EXHIBITED  IN  THE  FREXCffSECTION — INADEQUATE  CEREAL 
REPRESENTATION  FROM  THE  UNITED  STATES — ^EXHIBITION  FROM  CALIFORNIA,  AND 
50TE   UPON  THE  PRODUCTION  OF  CEREALS  IN  THAT  StATK — CORN    FROM  THE  UNITED 

States — Observations  in  conclusion — Unequal  distribitiox  of  the  cereal 

PRODUCT  of  the  WORLD — INCREASING  DEFICIENCY  OF  SUPPLY  IN  ENGLAND — RUSSIA 
THE  MOST  FORMIDABLE  RIVAL  OF  THE  UNITED  STATES  IN  COMPETING  FOR  THE  SUPPLY 

OF  THE  English  market — ^Necessity  for  the  adoption  of  the  most  perfect 

8YSTE>I  OF  cultivation,  AND  FOR  CHEAPENING  TRANSPORTATION. 

The  department  of  cereals,  Group  vii,  Class  67,  in  the  Universal 
Exposition  at  Paris,  having  been  committed  by  the  Commissioners  of 
the  United  States  to  the  undersigned  for  his  personal  examination,  he 
now  submits  the  following  report : 

Xearly  all  the  countries,  colonies,  and  islands  of  the  civilized  world 
were  represented  in  the  Exposition  by  specimens  of  the  different  varie- 
ties of  edible  grains  that  are  cultivated  between  the  degrees  of  38°  south 
and  7(P  north  latitude. 

EUSSIA. 

Rassia,  through  her  minister  of  agriculture,  contributed  more  than 
five  hundred  specimens  of  cerejils  from  her  extensive  grain  producing 
districts,  ranging  from  St.  Petersburg  to  Siberia  on  the  north,  thence 
southward  through  the  fertile  valleys  of  the  Don,  the  Dnieper,  and  the 
Dniester,  to  the  Black  Sea,  and  through  the  great  valley  of  the  Volga 
to  the  Caspian.  Throughout  this  wide-spread  region,  possessing  great 
diversity  and  adaptedness  of  soil  and  climate,  wheat,  corn,  oats,  rye, 
and  barley  are  successfully  cultivated,  producing  a  large  and  annually 
increasing  8uri)lus  for  export,  sufficient,  in  the  opinion  of  some  persons, 
were  the  means  of  transportation  adequate,  to  supply  the  deficiencies 
of  Europe.  Excellent  taste  was  manifested  in  the  arrangement  and 
display  of  the  specimens,  all  being  distinctly  labeled  with  the  name  of 
the  provinces  or  latitude  of  production ;  some  of  which  were  as  follows, 
viz :  ''  Saratoff,  Samara,  Orel,  Toula,  Vilna,  Kharkoflf,  Erivan,  St.  Peters- 
burg, Odessa,  Don,  Siberia,  Bessarabia,  Wibourg,  Caucasia,  Coula, 
Doghertan,  &c.  The  collection  embraced  many  excellent  varieties  of 
wheat.  The  white  and  red  winter  wheats  from  the  valley  of  the  Don 
and  the  provinces  of  Erivan,  Kharkoft*,  and  Yilna,  were  of  good  quality, 
and  perhaps  the  best;  but  the  specimens  of  winter  wheats  in  tins  collec- 
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tion  cannot  be  classed  as  of  prime  quality,  being,  with  few  exceptions, 
rough,  long,  and  ithick  skinned.  Spring  wheat,  being  a  more  reliable 
crop,  is  cultivated  to  a  much  greater  extent  in  liussia  than  the  \iinter 
varieties;  the  specimens  of  spring  wheat,  consequently,  were  more 
numerous  and  liberal,  representing  the  product  of  her  vast  wheat  dis- 
tricts. Many  of  their  samples,  although  sound  in  quality,  would  be 
considered  in  commerce  of  "  low  grade,*^  the  berry  being  small,  rough, 
and  dark  colored.  There  were  but  few  specimens  which  could  be  con- 
sidered of  prime  quality,  but  a  sufficient  number  were  included  in  the 
collection  to  show  that  the  finest  varieties  of  this  cereal  can  be  produced 
in  that  country. 

The  speeimens  of  rye  were  all  of  excellent  quality — ^large,  plump,  and 
of  good  color. 

There  were  several  varieties  of  barley — huskless,  black,  &c.;  the 
quality  generally  good. 

There  were  but  few  specimens  of  corn,  and  those  were  of  the  small 
flint  variety. 

The  samples  of  oats  were  numerous,  and  the  quality  very  good. 

EGYPT. 

This  country^  the  ancient  granarj^  and  source  of  supply  for  the  nations 
of  Europe,  contributed  a  well-arranged  and  interesting  variety  of  spe- 
cimens. The  native  varieties  of  wheat  were  of  the  type  i)eculiar  to  that 
country  —  long,  rough,  and  flinty,  badly  cleaned,  and  infested  with 
weevil,  evincing  an  imperfect  husbandry.  The  best  specimens  in  this 
collection  were  from  Upper  Egyi)t,  labeled  *'  acclimated,''  and  grown 
from  some  of  the  best  varieties  which  improved  cultivation  has  produced 
in  Italy,  France,  and  England — countries  which  once  obtained  their 
supplies  from  the  prolific  delta  of  the  Nile. 

The  specimens  of  corn  were  of  the  ordinary  round  flint  variety. 

The  samples  of  barley,  rye,  and  oats  were  of  fair  quality,  but  were 
badly  cleaned. 

AUSTRIA. 

In  every  department  the  products  of  this  country  were  displayed  in 
magnificent  profusion.  The  agricultural  interests  were  carefully  rep- 
resentetl,  and  the  si>ecimens  of  cereals  were  numenms  and  arranged  with 
goo<l  t4iste.  The  samples  of  wheat  consisted  of  red  and  white  winter, 
no  siHH'imens  of  spring  being  observed  in  the  collection.  All  were  of 
excellent  quality,  evincing  a  high  state  of  cultivation ;  and  some  of 
these  varieties,  if  introduced  into  the  United  Stiites,  would  unchmbtedly 
prove  a  valuable  accfuisition  to  its  agricultural  intei-ests. 

The  specimens  of  com,  with  one  exception,  which  was  "  dent,"  and 
labeled  *'  Florida,"  were  all  of  the  small,  round,  flint  variety. 

The  HiMicimens  of  barley,  rye,  and  oats  were  of  very  sui>erior  quality. 
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TURKEY. 

The  Ottoman  empire  and  its  dependencies  contributed  a  large  num- 
ber of  8x>ecimens,  but  their  crowded  condition  prevented  a  very  thorough 
examination.  The  samples,  so  far  as  reached,  were  of  the  winter  wliite, 
red,  and  amber  varieties.  These  specimens  partook  strongly  of  the 
Egyptian  type — ^long,  rough,  and  thick  skinned,  badly  cleaned,  infected 
with  weevil,  and  giving  evidence  of  an  inefficient  system  of  agriculture. 

Some  very  good  specimens  of  roun^  flint  com  were  noticed  in  this 
collection ;  also,  a  specimen  of  winter  variety  of  oats,  of  fine  quality, 
lliere  was  also  one  sample  of  rye  of  good  quality.  Some  specimens  of 
the  black  variety  of  barley,  were  large  and  plump,  while  the  other  varie- 
ties were  ordinary. 

GREECE. 

The  contributions  of  cereals  from  this  country  were  quite  numerous 
and  well  arranged.  The  specimens  were  of  the  red  and  white  winter 
varieties  only,  of  good  quality  and  well  cleaned,  but  generally  rough  and 
thick  skinned. 

The  samples  of  corn  were  of  the  round  flint  variety,  of  good  quality. 
Barley,  oats,  and  rye  were  of  ordinary  quality. 

ITALY. 

This  country  was  well  represented  in  the  department  of  cereals,  and 
exhibited  a  large  variety  of  excellent  specimens  of  red  and  white  winter 
wheat,  some  of  which  were  of  superior  quality.  A  few  specimens  were 
noticed  as  the  peculiar  variety  from  which  maccaroni  is  manufactured. 

The  specimens  of  corn  were  the  ordinary  round  flint.  The  samples  of 
barley,  oats,  and  rye  were  of  good  quality. 

PRUSSIA. 

This  country  was  unsurpassed  in  the  neatness  and  finish  of  its  agri- 
cultural department.  The  numerous  and  admirably  arranged  speci- 
mens of  very  superior  qualities,of  grain  gave  evidence  of  the  high  state 
of  cultivation  which  that  country  has  obtained  under  the  fostering  care 
of  its  government,  And  the  ability  of  soil  and  climate  to  produce  the 
best  varieties  in  great  proportion.  The  specimens  of  winter  wheat — white, 
red,  and  amber — were  of  excellent  charjicter,  plump,  thin  skinned,  and 
good  color,  possessing  properties  necessary  to  yield  the  largest  quantity 
of  superior  flour.  The  specimens  were  labeled  "  Magdeburg,"  "  Meck- 
lenburg," '^  Brandenbiu'g ;"  and  some  very  superior  samples  were  from 
private  estates,  and  also  from  the  government  agricultural  aeademies  at 
Kldena,  Pappelsdorf,  and  Waldau.  A  specimen  labeled  "  Kaliforniclier 
Weizen,''  (California  wheat,)  was  nearly  equal  to  the  best  California  or 
Australian.  A  few  good  samples  of  spring  varieties  were  noticed,  but 
this  kind  of  wheat  is  not  cultivated  to  much  extent  in  Germany.    The 
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valleys  of  the  Oder,  the  Vistula,  aud  the  Elbe  yield  some  of  the  best 
winter  wheats  found  in  the  English  markets.  The  specimens  of  oats, 
barley,  and  rye  were  of  excellent  quality.  The  specimens  of  com  were 
inferior,  small  flint.    This  grain  is  not  much  cultivated  in  that  country. 

BAVARIA. 

The  specimens  from  this  country,  owing  probably  to  the  unfavorable 
condition  of  the  weather  during  the  harvest  of  1866,  were  generally  of 
ordinary  character.  There  were  some  good  varieties  of  winter  wheat, 
but  few  of  prime  quality.  One  sample  of  spring  wheat  of  excellent 
quality  was  noticed  in  this  collection. 

The  samples  of  oats,  barley,  and  rye  were  of  ordinary  quality. 

HOLLAND. 

This  country  made  a  moderate  exhibition  of  white  and  red  winter 
wheat,  and  a  few  specimens  of  spring  whe^t,  all  of  good  ordinary  quality. 

The  specimens  of  oats,  rye,  and  barley  were  all  of  good  quality,  and 
the  collection  was  arranged  in  good  taste. 

NORWAY  AND  SWEDEN. 

These  countries  excited  some  surprise  by  their  well-arranged  and 
excellent  display  of  cereals  grown  between  58°  and  70°  north  latitude. 
Even  in  these  high  latitudes  the  common  cereals  are  cultivated  to  some 
extent,  but  the  crops  are  unreliable,  and  the  product  supplies  only  a 
small  proportion  of  the  requirements  of  the  country.  In  this  collection 
•were  noticed  some  of  the  English  varieties  of  wheat,  viz :  "Chiddam," 
"Hallets,^  "  Pedigree,"  grown  near  Christiana,  latitude  59^  55' ;  also 
"CherifTs  Bearded,"  grown  at  Trondhjem,  latitude  63°  52';  and  a  spe- 
cimen of  California,  raised  in  latitude  59°  40'.  There  were  also  speci- 
mens of  spring  and  also  winter  wheat,  grown  in  latitudes  60^  and  03^  26', 
but  of  poor  quality. 

Barley  is  successfully  cultivated,  even  in  latitude  1(P ;  the  specimens 
were  of  fair  quality.  Rye  and  oats  are  cultivated  to  considerable  extent 
between  68^  and  TO^.  Some  very  good  8l>ecimens  of  corn  of  the  round 
flint  variety  were  noticed.    They  were  grown  in  latUnde  59°  55'. 

ENGLAND. 

Under  a  superior  system  of  agriculture  Great  Britain  has  succeeded 
in  establishing  some  very  valuable  varieties  of  cereals.  The  specimens 
of  wheat,  for  plumpness,  color,  and  flour-yielding  qualities,  were  unsur- 
passed. Tlie  following  named  winter  varieties  of  w^hite  may  be  classed 
among  the  best  in  the  Exiwsition,  viz :  "  Chiddam,^  "Trump,"  " Grace,'' 
"Stumff's  BeardiHl,"  "Albert,"  "Australian." 

The  varieties  of  red  were  "  Hallet's  Pedigree,"  "  Ijammas,"  "  Nursery,'' 
" Cherifl's  Bearded." 

Great  attention  lias  also  been  given  to  the  cultivation  and  improve- 
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ment  in  the  quality  of  oats,  barley,  and  rj^e,  and  the  specimens  in  this 
collection  embraced  some  of  the  best  varieties  in  the  Exposition. 

The  colonies  of  Oreiit  Britain  were  well  represented  in  the  agricul- 
tural department.  • 

AUSTRALIA. 

This  colony  excelled  all  others  in  the  variety  and  richness  of  its 
cereals,  and  demonstrated  that  agriculture  has  already  attained  great 
perfection  in  that  distant  continental  island,  and  that  its  climate  and  soil 
are  adapted  to  t!ie  cultivation  of  the  best  qualities  of  grain.  The  spe- 
cimens of  wheat  attracted  great  attention,  and  were  among  the  finest  in 
the  Exposition.  The  best  varieties  were  labeled  "Orange,"  "Wliite 
Tuscan,'^  "  Purple  Straw,''  "  Prolific,''  "  Pedigree."  Three  specimens 
were  very  sound,  thin  skinned,  i)lump,  and  of  fine  amber- white  color. 
These  varieties  have  been  introduced  into  Germany,  England,  and  other 
parts  of  Europe,  and  also  into  California,  with  great  success. 

The  si)ecimens  of  oats,  rye,  and  barley  were  of  very  superior  quality. 
The  specimens  of  corn  were  among  the  best  in  the  Exhibition,  including 
a  siimple  of  white  "Bread  Corn"  of  the  "Dent"  variety,  of  unusual 
size;  also  a  specimen  of  very  large  yellow  flint  corn. 

NATAL  AND  BKITISH  GUIANA. 

» 

Both  these  colonies  displayed  some  fine  specimens  of  white  and  red 
winter  wheats  of  English  varieties.  Also  some  excellent  samples  of 
corn  grown  from  Illinois  seed,  which  had  lost  nothing  from  change  of 
climate.    The  specimens  of  barley,  rye,  and  oats  were  of  good  quality.* 

CANADA. 

Canada  surpassed  her  American  neighbors  in  the  tasteful  arrangement 
of  her  cereals.  The  specimens  embraced  many  excellent  varieties  of  red 
and  white  winter  wheat,  and  some  very  fine  sanq>les  of  spring  wheat ;  also 
some  very  good  specimens  of  oats,  rye,  and  barley,  all  giving  evidence 
of  an  excellent  system  of  cultivation. 

FRANCE. 

The  agricultural  department  of  this  country  was  truly  on  a  magnificent 
scale,  and  the  display  of  cereals  rich  and  varied,  evincing  a  very  supe- 
rior system  of  cultivation.  T!ie  specimens  of  wheat  embraced  many 
valuable  varieties,  perhai)s  more  in  number  than  any  other  countr5% 
Among  those  most  worthy  of  notic(»,  of  the  white  winter  variety,  were 
labeled  as  follows,  viz :  "  Geant,"  *^  jMungowell,"  *'  Chiddani,"  '*Ble  Blanc 
G^ant."  The  red  and  amber  were  as  follows,  viz :  '"  Bl^  Kouge  d'Es- 
pagne,"  "Ronge  d'Ecosse,"  "Ilallett,"  "Pedigree,"  "Ble  Ambre  Gloire." 
Tlie  above  named  may  be  considered  among  the  best  ])roducing  and 
milling  wheats.  There  were  also  some  good  varieties  of  spring  wheat; 
one  specimen  of  white  spring  namec}  *^  Chiddam  de  ^lars,'  a  very  good, 
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plump,  thin-skinned  wheat,  of  good  color,  said  to  prodace  forty  bushels 
to  the  acre;  another  sample,  labeled  ^^ B16  de  Saumon  de  Mars,"  a  fine 
amber-colored  wheat ;  one  other  specimen,  marked  ^^  BM  de  Mars  Ordi- 
naire," a  very  gpod  variety.  The  introduction  of  some  of  these  varie- 
ties into  the  United  States  would  undoubtedly  prove  a  valuable  acqui- 
sition. 

The  specimens  of  corn  were  mostly  of  the  round  flint  variety.  A  few 
fine  ears  of  this  cereal,  grown  from  Illinois  seed,  were  noticed  in  the  col- 
lection. The  samples  of  barley,  rye,  and  oats  were  numerous  and  of 
good  quality. 

ALGERIA. 

This  colony  of  France  made  a  very  marked  and  interesting  exhibition 
of  its  agricultural  products,  including  fruits  and  cereals.  Nearly  two 
hundred  specimens  of  wheat  were  in  this  coUection,  most  if  not  aU  being 
of  the  "  dur^  (hard)  variety — a  peculiar,  long,  rough,  flinty,  amber-colored 
berry,  of  unusual  size,  many  of  the  kernels  measuring  nearly  half  an 
inch  in  length.  There  were  also  some  specimens  of  white,  of  the  same 
variety.  All  the  samples  were  very  pure  and  in  fine  condition,  giving 
evidence  of  a  good  system  of  husbandry. 

The  specimens  of  oats  were  very  superior,  particularly  one  of  red  color, 
not  found  in  any  other  collection,  and  a  fine  variety.  The  com  was  the 
round  flint  variety ;  the  barley  was  large  and  heavy,  and  of  good  color. 

DENMARK. 
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The  specimens  of  cereals  of  various  descriptions  from  this  small  but 
very  fertile  kingdom  were  very  numerous,  of  excellent  quality,  and  were 
characterized  by  the  remarkable  neatncftft  and  beauty  of  their  arrange* 
ment. 

BELGIUM. 

The  cereals  from  this  country  were  of  very  superior  character,  evinc- 
ing a  high  state  of  cultivation.  The  specimens  of  white  and  red  winter 
wheat  included  some  fine  varieties,  i>ossesaing  very  desirable  milling 
qualities. 

There  was  but  one  stimple  of  spring  wheat  in  this  eolU^ction,  which  was 
of  very  good  quality. 

Some  Ri)ecimen8  of  very  large  and  fine  colored  rye  wert^  observe^l. 
Oats  and  barley  were  of  fine  quality. 

PORTUGAL. 

Tlie  8pe<'inien8  of  c'creals  from  this  country  were  arranged  with  much 
taste  and  attracted  great  attention.  The  collection  embraced  the  usual 
varieties  of  winter  red  and  white  wheat,  all  in  fine  condition  and  gene- 
rally of  excellent  quality,  but  not  of  high  grade.  Tlie  specimens  of 
barley,  rye,  and  oats  were  of  fine  quality.    Tlie  sami)le8of  com  were  all 
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of  the  small  flint  variety.  In  this  departmefat  there  were  numerous 
specimens  of  beans,  some  of  which  were  of  unusual  varieties  and  well 
worthy  of  notice. 

SPAIN. 

The  agricultural  department  of  this  couutry  was  distinguished  by  its 
elegance  and  the  variety  of  its  products.  The  specimens  of  wheat,  with 
the  exception  of  a  few  of  superior  quality,  were  of  the  usual  type  of 
soathem  Europe,  rough  and  thick  skinned.  Tlie  specimens  of  oats, 
bariey,  and  rye  were  generally  good.  The  specimens  of  corn  were  small 
and  flinty. 

CHILI  AND  ARGENTINE  REPUBLIC. 

These  countries  exhibited  several  specimens  of  wheat.  Two  of  white 
winter,  from  the  provinces  of  Buenos  Ay  res,  were  of  very  good  quality; 
bat  the  other  samples  were  of  ordinary  character,  rough  and  flinty, 
evincing  a  want  of  good  husbandry. 

CHINA  AND  JAPAN. 

These  countries  contributed  specimens  of  their  cereals,  but  at  the  time 
the  examinations,  in  view  of  this  report,  were  being  made,  the  collections 
were  not  in  proper  order  for  inspection. 

UNITED  STATES. 

In  the  department  of  cereals  this  country  should  have  equaled  if  not 
excelled  all  other  nations,  but  it  is  to  be  regretted  that  the  specimens  exhib- 
ited were  not  adapted,  without  a  very  careful  examination,  to  fully  illus- 
trate its  great  grain-producing  capacity.  There  was  a  large  number  of 
specimens,  representing  the  cereal  product  of  nearly  all  the  States  in  the 
Union ;  but  of  wheat  the  specimens  were  too  small,  and  greatly  inferior 
to  the  average  quality  usually  produced  in  the  States  whose  names  they 
bore.  The  inferior  4iuality  of  many  of  the  samples  may  be  imputed  in 
some  degree  to  the  unfavorable  season  of  1866,  but  the  absence  of  lib- 
eral contributions  of  our  best  cereals,  and  the  entire  want  of  neatness 
and  tast«  in  their  arrangement,  may  be  attributed,  to  some  extent,  to 
the  small  degree  of  interest  taken  in  the  Exposition  by  the  several 
Boards  of  Trade  in  our  large  grain  markets.  It  was  in  the  power  of 
the  various  commercial  institutions  to  have  made  valuable  contributions 
to  this  most  important  branch  of  the  American  department,  but  unfor- 
tunately, with  few  exceptions,  they  failed  to  do  so.  The  Chicago  Board 
of  Trade,  representing  the  most  extensive  grain  region  in  the  country, 
contributed  liberally  of  corn,  but  their  specimens  of  w  heat  were  intended 
more  for  the  purpose  of  illustrating  the  system  of  insi)ection  in  that 
market  than  the  general  character  of  this  cereal.  These  samples  being 
without  fixed  labels  were  displayed  to  great  disadvantage,  and  passed 
with  the  uninformed  as  samples  of  crops;  and  while  ''Number  one''  was 
considered  a  very  credita,ble  specimen,  numbers  "two''  and  "three" 
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and  "rejected"  did  not  elevate  the  character  of  our  wheat  in  the  esti- 
mation of  Europeans.  The  specimens  of  spring  wheat  contributed  by 
the  Milwaukee  Board  of  Trade,  although  liberal  in  quantity  and  dis- 
played in  neatly-made  cases,  were  inferior  in  quality,  and  on  a  fair  crop 
would  have  barely  passed  inspection  as  "  second  grade."  Among  this 
collection  of  common,  poor,  and  positively  bad  spring  wheats  were  found 
some  small  glass  jars,  containing  about  four  gills  each,  of  very  beautiful 
wheat  of  the  spring  variety,  contributed  by  agricultural  societies  and 
individuals  in  the  States  of  Wisconsin,  Illinois,  Iowa,  and  Minnesota. 
The  best  of  the  specimens  were  labeled  "Number  31,"  "Number  46,^* 
"Rust  Proof,"  "China  Tea."  These  specimens,  although  few,  and 
almost  too  small  to  be  noticed,  really  proved,  after  being  placed  in  a 
conspicuous  i>osition,  the  redeeming  feature  of  this  description  of  wheat 
in  the  collection,  and  demonstrated  that  the  country  possessed  some  of 
the  finest  varieties  of  spring  wheat. 

In  winter  wheat  there  were  numerous  and  varied  si)ecimens  from 
nearly  every  part  of  the  country,  including  many  excellent  milling  vari- 
eties from  the  States  of  New  York,  Pennsylvania,  Ohio,  Tennessee, 
Massachusetts,  and  Vermont.  Specimens  of  wheat,  4ind  also  of  com, 
oats,  rye,  and  barley  were  contributed  by  the  States  of  Vermont,  Rhode 
Island,  Connecticut,  Indiana,  Kentucky,  Maryland,  New  Jersey,  North 
Carolina,  Georgia,  Virginia,  Missouri,  Kansas,  and  Nebraska.  Many  of 
these  samples  were  of  good  quality,  but  generally  too  small  to  attract 
attention.  ^ 

There  is  great  necessity  of  improvement  in  the  character  of  our  winter 
wheats,  and  this  might  be  effected  by  the  introduction  of  well-selected 
varieties  from  Gennany,  Austria,  England,  and  France. 

California,  having  suddenly  developed  and  taken  high  rank  as  one  of 
the  great  food-producing  and  exporting  States,  contributed  several  lib- 
eral specimens,  from  one  to  two  bushels  in  each,  of  wheat  originally 
grown  from  Australian  seed  of  the  "White  Tuscan"  variety,  being 
unsurpassed  in  color,  weight,  and  plumpness  by  4:he  best  samples  of 
Austnilian,  and  deserving  the  highest  award  of  the  judges  of  the 
Exi>osition.^    Allusion  has  been  made  to  the  successful  cultivation  of 


*Tlie  rapid  incn*aH«<  of  prcxluctioii  of  wheat  in  California  in  convincingly  hUowh  by 
the  following  statiHtical  information,  compiled  from  "  Carmany's  Commercial  Herald 
and  Market  Review.**  It  will  l»c  Heen  that  this  State,  which  a  little  rnort*  than  t^n 
yearn  ago  wan  a  large  imi>ort<T  of  breadHtuftrt,  now  exp<»rts  large  qnantitiea  of  cereals 
to  England,  Australia,  and  the  donicHtic  |>ortH. 

Dnring  the  year  IHCH,  4a'>,4(>:i  harreU  of  llonr,  valned  at  $2/J76,765,  and  4,072,10^ 
rentalM  of  wheat,  valned  at  $H,(KJ0,tM3,  were  HhipiH'd  from  San  Francinco.  Rednced  to 
the  l>a«iH  of  wheat,  the8(»  exports  amonnt  to  5,4(^,497  centalH,  valmnl  at  $11,612,10^ 
During  the  la«t  half  of  the  year  18(57,  one  hnndred  and  nineteen  vt»«84d«  laden  with 
wheat  were  dinpatched  fn)m  California.  During  the  correHponding  iM»rio<l  in  1?^,  one 
hundred  and  thirty-one  vcHNels  laden  with  wheat  were  K<*nt  off.  Fur  the  lant  quarter 
of  the  year  HiH  tliere  were  nixty-eight  whole  or  partial  cargoes  of  wheat  cleanHl, 
thirtyHMght  of  which  were  for  Great  Hritain  and  8«»vent«'en  for  domeHtic  Atlantic  ]H>rt^ 
For  the  coiTeHpt»nding  quarter  of  It-C?,  fifty-three  cargoes  (»f  wheat  were  dinpatched. 
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this  description  of  wheat  in  Northern  Germany  under  the  name  of 
<^  Kalifomischer  Weizen,''  and  even  in  Norway,  where  it  is  grown,  in 
£Eivorable  seasons,  in  latitude  51)o  55'  with  but  little  deterioration.  This 
wheat  might  be  cultivated  in  our  middle  and  southwestern  States  to 
great  advantage,  where  the  humidity  of  the  climate  would  overcome 
that  dryness  which  is  produced  by  the  peculiar  meteorological  condition 
of  the  Ck)lden  State. 

Specimens  of  the  great  iintional  cereal  corn  were  contributed  from 
nearly  every  State  between  the  Atlantic  and  Pacific.    The  finest  were 

th»nme  aggregating  1,153^258  centals,  valued  at  $2,713,943.  Inoludod  in  wheat  cloar- 
iBces  for  1868  were  ninetynseven  cargoes  for  Great  Britain,  forty-seven  for  domestic 
ports,  and  twenty-two  for  Australia.  The  wheat  shipments  for  the  laAt  quarter  of  the 
jnramonnted  to  1,503,000  centals,  valued  at  $2,839,000. 


Receipts  of  flour  and  wheat  at  San  Francisco  for  ten  years  ending  in  1868. 


Year. 


18S8.'39 
18S9-'0O 

I86U'65 

1966.-67 
JM7-'€8 


Flour. 

1 

Wh«at. 

Equal  to  bar. 
relri  of  flour. 

Or-  »k$. 

Sks. 

141,825 

243,052 

116, 474 

274,216 

433,002 

212.888 

365. 6S8 

985,026 

419,749 

455, 115 

2, 160, 723 

834.020 

426.260 

1,361,218 

560.304 

638,353 

1,861,652 

781.138 

402.408 

1,846.118 

715,975 

242,601 

474,207 

218, 719 

676, 607 

2, 127, 069 

878, 1T5 

1, 166, 793 

4,851,915 

1,909,003 

795, 719 

4, 904, 255 

1, 833, 681 

The  receipts  of  flour  and  wheat  from  Oregon  for  the  year  18(58  wore  e<iual  to  154^503 
l>arrels  of  flour. 
The  following  table  shows  the  exports  for  ten  years : 

Exports  from  San  Francisco  for  ten  years. 


Year. 

m 

1857-56 

1858-'S9 

18S9-'60 

i8n.'6i 

• 

1861-102 

tM9-'63 

U63.'64 

U6i.'65    

1863-^ 

I86S-*67 

18n.'6e      

Flour. 

Wheat. 

• 

Equal  to  bar- 
rels of  flour. 

Barrels. 

Sk». 

5,387 

3.801 

6,654 

20,577 

123 

20.618 

58,926 

381,766 

186.182 

197,181 

1,529,924 

707,156 

101,652 

851,844 

385,680 

144,883 

1, 043, 652 

492,727 

181. 1C2 

1,071,292 

541,199 

77.501 

30,309 

87,604 

256,657 

1,055,830 

637,600 

485,339 

3, 639, 625 

1, 698, 547 

429,237 

3,  758, 084 

1,689,132 
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from  the  fertile  prairies  aDd  valleys  of  the  Mississippi.  Cornstalks  mea- 
soring  sixteen  feet  in  length,  loaded  with  splendid  grain,  enormous  ears 
filled  to  the  tips  with  beautiful  yellow  com,  were  in  great  profusion,  and 
excited  the  admiration  of  Europeans.  With  the  exception  of  Australia, 
no  other  country  exhibited  specimens  of  com  that  would  at  all  compare 
with  that  from  Illinois. 

Of  barley,  rye,  and  oats  there  were  some  good  specimens  of  each. 
The  "  Surprise"  oats  from  Wisconsin  were  among  the  best  in  the  Exik)- 
sition,  but  there  is  obvious  necessity  for  Improvement  in  these  grains. 
The  rye  and  barley  were  inferior  to  many  European  varieties. 

GENERAL  OBSERVATIONS  IN  CONCLUSION. 

The  foregoing  2)ages  enumerate  and  describe,  so  far  as  may  be  neces- 
sary, the  cereal  contributions  from  all  the  countries  represented  in  the 
Exx>osition  up  to  the  time  of  closing  this  report.  It  will  be  found  that 
in  almost  every  habitable  part  of  the  world  a  kind  Providence  has  blessed 
the  soil  and  climate  with  the  necessary  i)roperties  for  cultivating  the 
"  staflf  of  life  ^  to  a  greater  or  leas  extent. 

Foremost  in  the  list  of  edible  grains,  and  most  natunil  to  human  sus- 
tenance, is  wheat.  Its  history  runs  paniUel  with  that  of  mankind,  and 
its  consumption  in  the  form  of  broad  has  ever  increased  and  gone  hand 
in  hand  with  civilization  and  refinement.  The  cereal  proiluct  of  the 
world,  although  always  sufficient  probably  to  supply  the  hungry  mouths 
of  its  inhabitantH,  seems,  like  its  i)opulation,  unequally  distributed — ^here 
a  surplus,  there  a  deficiency,  and  again  a  positive  want  of  bread.  In 
many  of  the  densely  populated  parts  of  Europe  the  product  is  barely 
sufficient  to  supply  the  consumption  ;  in  othersf,  a  large  annual  deficiency 
must  be  provided  for.  A  short  crop  is  often  attended  with  the  most 
serious  commercial  and  political  difficulties;  hence  the  question  of 
*' bread"  becomes  vitally  important.  There  is,  however,  always  a 
compensation  in  the  surplus  of  other  countries,  as  it  is  rarely  or  never 
the  case  that  universal  scarcity  or  famine  prtn^ails  in  all  the  food-pro- 
ducing districts  of  the  world  at  the  same  time. 

The  countries  which  may  be  considered  the  great  pn)duciug  sources 
of  supply  are  Russia,  Germany,  Denmark,  Turkey,  Egypt,  France,  Aus- 
tria, Spain,  Italy,  Portugal,  and  the  United  States.  These  countries* 
exjwrt  more  or  less,  in  seasons  of  plentiful  crops,  to  their  neighboring 
nations  in  Euroi>e,  but  some  of  them  are  frecpn^ntly  compelled  to  import 
largely  for  their  own  use.  England,  with  her  i)rolific  fields  and  splendid 
system  of  agriculture,  luis  a  jxisitive,  permanent,  and  Inert^asing  defl- 
c'iency  of  supi)ly. 

The  important  question  of  the  (•oni])anUive  ea[mcity  of  the  difl*erent 
nations  of  the  world  to  supply  the  cereal  food  which  the  world  requires 
arose  so  naturally  out  of  the  visible  exhibition  at  l*aris  of  tht»  eereiUs  of 
the  world,  that  the  commissioners  of  the  United  States  deemtKl  it  worthv 
to  be  sejKinitely  examiniHl  and  made  the  subject  of  a  separate  report. 
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They  accordingly  committed  to  the  vice-president  of  the  United  States 
commission,  Hon.  Samuel  B.  Buggies,  the  duty  of  collecting  at  Paris 
and  elsewhere,  and  of  presenting  in  condensed  form,  statistics  of  the 
production  of  cereals  of  every  description  in  the  various  countries  of 
Europe,  to  be  accompanied  by  information  in  respect  to  the  facilities  of 
the  different  nations  for  transportation,  and  such  information,  also,  upon 
the  couunercial  movement  of  cereals  among  the  leading  nations,  as  might 
be  useful  to  the  United  States  of  America. 

It  may  be  predicted  that  the  result  of  the  proposed  examination  will 
show,  what  indeed  has  been  already  largely  taught  by  the  exi)erience  of 
the  business  world,  that  in  competing  for  the  supply  of  the  English 
market  the  most  formidable  rival  of  the  United  States  will  be  Russia. 
Possessing  a  vast  territory,  extending  from  Archangel  to  the  Crimea  and 
from  the  Baltic  to  Siberia,  unsurpassed  in  fertility  and  diversity  of  soil 
and  climate,  the  product  of  that  country  is  now  only  limited  by  imperfect 
cultivation  and  the  want  of  canals  and  railroads  to  transport  her  grain  to 
market;  but  Russia  is  becoming  a  progressive  nation,  and  with  increased 
facilities  and  cheap  transportation  for  moving  her  crops  we  may  look  for 
a  stronger  and  more  determined  competition  than  now  exists. 

The  United  Eangdom  being  the  great  and  only  reliable  market  for  the 
sorplus  wheat  and  com  of  the  world,  and  in  view  of  the  impending  com* 
petition  that  we  are  to  meet  in  that  market,  it  becomes  expedient  that 
the  producers  of  tjie  United  States  adopt  the  most  perfect  system  of  cul- 
tivation and  preparation  of  their  cereals  to  meet  the  demands  of  this 
commerce.  At  present  we  have  the  advantage,  to  some  extent,  in  the 
means  for  moving  our  crops  rapidly  from  the  places  of  production  to  the 
seaboard.  Our  system  of  agriculture,  preparation  of  grain  for  market, 
and  the  quality  of  our  grain,  surpass  the  Eussian;  but  these  advan- 
tages are  only  temporary,  and  will  avail  little,  unless  we  take  active 
measures  to  preserve  whatever  pre-eminence  we  maj^  have  already 
obtained  in  this  trade.  We  must  encourage  a  higher  system  of  agricul- 
ture, and  a  better  selection  of  seeds  with  regard  to  soil  and  climate. 
)Iany  of  our  farmers  sow  imperfect  grain,  which  in  turn  produces  weak 
plants  and  a  diminished  product.  We  should  encourage  the  introduction 
and  culture  of  new  varieties  of  cereals  from  European  countries.  We 
should  increase  to  the  utmost  and  enlarge  our  channels  of  communica- 
tion, and  cheapen  the  cost  of  handling  and  transportation  of  our  great 
food  staples,  for  the  cost  of  transportation  from  the  producer  into  the 
hands  of  the  consumer  is  the  vital  part  of  the  whole  question  of  supply. 

Spring  wheat,  being  a  more  reliable  crop,  is  cultivated  to  much  greater 
extent  than  other  varieties;  it  is  the  popular  conmiercial  variety,  and 
predominates  largely  in  our  exports.  It  is  not  assuming  too  much  to  say 
that  the  average  quality  of  our  spring  wheat  crops  is  greatly  superior  to 
those  of  any  other  country.  This  is  an  important  advantage,  but  with- 
out proper  care  it  may  be  lost,  as  it  is  an  established  fact  that  the  quality 
of  the  best  varieties  of  wheat  is  in  constant  process  of  deterioration. 
3  o  E 
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Quality  uitil  variety,  a»  wcil  im  superior  m ere liau table  couilitinii,  beiufi; 
ossentiiil  Bb'iiieH*i  Uy  ooumiercial  pre-eminence  iu  tLis  tratle,  it  ia  of  gi'eat 
itiipoi'liiDi-e  tbiit  our  piodoeers  autl  dealei-s  slionld  co-operat*  iu  pifserv- 
iug  atid  improving  the  (^^hsmuiter  of  wheat  and  all  other  tereuls  wliii-li 
eutfi'  iuto  the  foreign  couinieree  of  the  ooontry. 

It  is  to  be  hoped  that  the  general  govemmeut  may  iulopt  a  more  effi- 
cient and  useful  method  than  has  heretofore  existed  for  the  iutnxluetion 
iiud  culture  of  new  and  valuable  foreign  varieties  of  cereals.  With 
superior  varieties  of  grain  in  good  marketable  condition,  and  vhei^ 
transportation,  we  shall  be  able  to  coiiii>ete  siiucessfully  with  the  m<M 
foiiuidable  rivals  in  the  markets  of  the  world;  and,  with  remuneratiTi 
prices,  we  ean  extend  fiurther  and  further  into  om-  great  national  graq 
arv'  iiirtit  that  immense  territory  shall  poiu*  forth  it^  millions  on  millioni 
of  cei'euls  to  ghulden  and  bless  the  nations  of  Mie  ejirth. 

ResiHSCtfully  submitted. 

GEORGE  a.  nAZABl), 
UniM  mUoi  Cim 

BtTPPALO,  N.  T.,  Dcecmher,  ISfiS. 
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PREPARATION  OF  FOOD. 


The  Great  Exhibition  of  1867  contributes  certain  facts  to  our  stock  of 
knowledge  on  the  preparation  of  food  which  are  well  worth  the  attention 
of  the  public.  It  is  not  certain  that  in  the  modifications  we  will  have  to 
observe  much  improvement  has  been  made  in  a  hygienic  point  of  view ; 
we  are  inclined  to  belieVe,  in  fact,  that  they  are  rather  gustatory  than 
hygienic — ^rather  for  the  palate  than  for  assimilation  and  t&e  creation  of 
healthy  blood.  But  they  are  nevertheless  advances  on  old  systems  of 
preparation,  and  therefore  demand  a  notice  at  our  hands.  Whatever  is 
new,  and  especially  whatever  is  likely  to  diflfer  from  modes  of  prepara- 
tion in  the  United  States,  will  naturally  occupy  the  largest  space  in  these 
observations. 

CAFfi  EESTAUEANTS. 

The  Imperial  Commission  certainly  had  a  happy  thought  in  introducing 
cati(i  restaurants  as  an  element  of  international  competition.  The  real- 
ization has  not  in  fact  corresponded  to  the  anticipations  of  the  commis- 
sion, for  criticisms  have  not  ceased  to  fall  upon  the  project  from  the 
beginning  to  the  end.  The  idea  of  gjving  the  largest  and  most  promi- 
nent place  to  the  eating-houses  was  the  first  and  most  prominent  point 
of  attack,  and  one  could  not,  indeed,  at  the  first  sight  of  an  arrangement 
which  spreads  the  kitchen  out  over  the  extended  circumference,  and  hides 
the  fine  arts  away  in  the  contracted  centre,  refrain  from  an  expression 
of  astonishment  at  the  plan  of  a  temple  of  civilization  which  presents 
the  stomach  before  the  head.  But  the  Imperial  Commission  compre- 
hended better  than  their  critics  how  much  inportance  the  majority  of 
mankind  give  to  the  material  necessities  of  life,  and  it  is  thus  that  we 
find  the  kitchen  in  this  great  international  tournament  in  the  place  of 
honor. 

It  may  be  said  in  a  general  way  in  regard  to  competitive  cooking, 
that  whatever  is  common  to  all  is  pretty  sure  to  be  good,  and  that 
whatever  is  peculiar  is  pretty  sure  to  be  bad.  If  it  shows  us  nothing 
else,  the  outer  circle  of  the  Exhibition  at  least  shows  us  how  badly  some 
people  live,  and  this  is  not  without  its  value.  But  climacteric  influences 
require,  or  at  least  lead  into  peculiar  modes  of  preparing  food,  and  it 
does  not  at  all  follow  that  these  peculiarities  may  not  be  sometimes 
adopted  with  advantage  by  others.  The  human  system  is  the  most  ami- 
able of  divine  creations,  and  accommodates  itself  by  the  force  of  habit 
to  things  the  most  opposite.  The  Esquimaux  are  pushed  to  the  eating 
ot  blubber  by  the  necessity  for  a  large  combustion  of  carbon  in  their 
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bodies;  but  a  raau  living  uader  tbe  tropics  may  also  drink  aud  thrive 
upon  cod-liver  oil,  and  p<trbapH  even  npon  blubber.  So,  too,  we  see  at 
the  garden  of  act^limatiou  of  Paris  the  animals  of  the  most  opposite 
climes,  by  care  and  by  force  of  habit,  made  to  live  and  to  thrive  together. 

It  is  nevertheless  to  be  regretted  that  the  caffi  restaurants,  although 
BO  admirably  placed  for  the  purpose,  didnot  attempt  to  enter  into  an  inter- 
national competition,  and  that  they  did  not  reclaim  nor  obtain  even  im 
honorable  mention.  By  aid  of  the  monopoly  granted  thei,-  apjtear  to 
have  entered  mto  no  other  competition  than  that  of  high  priees;  they 
pejfected  nothing  but  the  art  of  selling  dear  their  mediocre  merehaudise. 
Alter  all  it  was  not  perhaps  the  fault  of  the  proprietom ;  their  rent 
was  high,  and  they  were  obliged  to  make  money.  Tet  we  esi>ected  and 
should  have  been  treated  to  a  series  of  grand  comiwtitive  feasts,  iu  whicb 
onr  palates  sbotdd  have  been  called  to  sit  in  judgment  npon  all  the  rare- 
ties  of  these  modem  times — upon  all  the  latest  caprices  of  the  gounuAnd. 
We  had  anticipated  being  called  upon  to  taste  horse,  dogr,  and  bear,  swid- 
lows'  nests,  sharks'  fins,  llsh-worms,  grasshop|)era,  and  sea-lions, 

When  we  come  to  Bi)ecify,  we  find  that  the  American  restaurant  rf' 
Messrs.  ttows  and  Guild  was  in  no  sense  a  success,  jiationally,  in  ita 
eating  dejiariment,  and  so  far  as  it  was  a  flnaneial  operation  would  have 
been  ItettcT  left  at  home.  Bnt  the  iee-i'reaiu  soilas  of  this  establishment 
were  one  of  the  snecesses  of  the  Exhibition,  and  will  remain  behind. 
Mr.  Dows  has  taken  out  patents  for  the  shaved  ice  employed  in  theinau- 
ufactnre  of  these  delicious  beverages,  aud  there  is  already  a  certainty 
that  they  am  to  obtain  a  wide  extension  in  Europe. 

The  English  restaurant  of  Messrs.  S^iears  and  I'ond  appears  to  have 
iM'eu  the  best  financial  success  of  any,  and  when  aj^ked  upon  what  ffttt- 
tuu' of  llieir  enterprise  they  based  this  HUccA'Jis,  they  replied  that  they 
hiti-dl.v  kui'w,  nidesH  it  was  to  the  fact  that  they  publishe<l  their  prices 
and  stuck  to  them.  They  nevertheless  did  a  large  business  in  "lunches,* 
and  they  sold  enonuously  of  ]-)nglisb  ale  and  sherry  wine.  Their  hams 
and  liquors  were  broiight  tVom  England ;  but  their  beef,  mutton,  and 
ponltrj-  were  French,  and  they  found  them  <iuite  good  enough  for  an 
English  table,  when  properly  cooked.  1  am  incluied  myself  toattiibuto 
their  exa'ptional  success  largely  to  tbe  simplicity  and  geueral  excellence 
ol  the  English  kiti'heu,  which  is  thus  suited  to  the  digectiou  of  travel- ' 
lers  tiuiiil  alwut  their  health. 

The  French  restaurants  are  said  to  have  lost  money.  They  were  urgaa- 
iKwl  like  similar  esUiblishnieuts  in  the  city,  and  did  not  claim  to  present 
anything  new  to  the  public. 

The  ICuHsian  restaurant  viaa  successful  fitmneially,  and  mwle  itaelf  4 
name  vsith  its  exotic  food.  It  be<rame  famous  for  its  raeiar,  its  tea,  itV' 
amokt^^l  salmon,  iU*  high  prices,  and  the  national  eostumeof  its  waiters.. 

<>f  all  (he  other  national  restaurants  of  the  Kxhibitiuu,  the  omnibus 
eating  lion M-  for  the  [>oor,  uotcnl  only  fur  its  ei^^oiiomy,  and  the  Vieib 
nese  and  Munich  cafe  breweries,  upjH'Hr  to  have  done  well. 
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THE  BAKERIES  AOT)  THEIE  BREAD. 

I  come  now  tx)  speak  of  something  of  more  importance.  The  Aastrian 
flours,  the  mechanical  bakery  of  Messrs.  Vaury  &  Plouin,  of  Paris, 
and  the  Viennese  bakery  of  Mr.  Vanner,  have  made  a  veritable  sensation 
at  the  Exhibition,  and  mark  a  real  progress  in  the  manufacture  of  bread. 
The  flours  of  Austria,  and  the  mechanical  bakery,  were  rewarded  with 
gold  medals ;  the  bakery  of  Mr.  Vanner  received  only  a  silver  medal.  The 
crowds  that  constantly  assailed  these  two  bakeries  showed  the  importance 
that  was  attached  to  them.  No  two  competitive  systems  could  have  been 
more  fairly  placed  before  the  public,  or  with  result49  more  positive. 

The  building  erected  by  Messrs.  Vaury  &  Plouin,  of  Paris,  in  the 
Park  of  the  Exhibition,  is  50  by  30  feet,  and  two  stories  high.  The  cost 
of  the  building,  machinery,  and  installation  was  about  $15,000.  The 
loss  to  the  proprietors,  on  account  of  the  short  duration  of  the  Exhibition, 
will  be  considerable.  The  establishment  requires  thirty  employes.  It 
contains  a  granary,  a  fanning-mill,  a  grist-mill,  several  mechanical  knead- 
ing: machines,  a  machine  for  cutting  the  dough  into  the  various  formed 
rolls  and  cakes,  five  baking  ovens,  and  the  engine  that  puts  the  whole 
in  motion. 

There  is  nothing  peculiar  in  the  engine ;  any  engine  may  be  employed 
that  is  sufficiently  powerful  to  propel  the  machinery. 

The  grist-mill  i>ossesses  no  new  features ;  it  is  simply  as  perfect  a  mill  as 
can  be  constructed,  and  turns  out  a  very  superior  flour. 

The  dough-kneading  machines  are  several  in  number  and  of  various 
forms,  but  all  have  been  discarded  but  one,  M.  Vaury  informs  me,  the 
superiority  of  which  has  been  established  in  great  part  by  the  present 
enterprise.  The  discarded  machines  are  mostly  oblong,  like  troughs, 
with  the  kneading  wheel  turning  through  their  whole  length. 

The  kneading  apparatus  definitively  adopted  as  the  best  by  M.  Vaury, 
and  which  appears  to  be  adopted  generally  with  but  little  modification, 
may  be  described  as  a  large,  flat,  iron  kettle,  two  feet  in  depth,  six  feet 
in  diameter,  and  perfectly  circular,  the  middle  so  filled  up  with  the  box 
through  which  the  turning  shaft  moves  as  to  leave  a  circular  trough  for  the 
kneading  process  only  about  sixteen  inches  wide.  In  this  trough  the  two 
wheels  turn  which  are  to  knead  the  dough,  affixed  at  opposite  ends  of  a 
horizontal  shaft,  like  the  wheels  of  a  steamboat.  These  wheels  are  open, 
elliptical  pieces  of  wrought  metal,  with  points  bent  upwards  to  catch 
the  dough.  Half  way  between  them  on  one  side  there  is  a  horizontal 
wheel  with  upright  paddles,  which  performs  the  duty  of  constantly 
poshing  the  dough  back  to  the  kneading  wheels.  With  these  open 
kneading  wheels  the  dough  is  rapidly  tiu'ned  and  returned  until  fit  for 
baking.  A  mass  of  several  hundred  pounds  of  dough  was  thus  suffi- 
ciently worked  in  my  presence  in  seven  minutes. 

The  machine  for  cutting  the  dough  into  cakes  is  a  cylinder  covered 
with  forms  in  zinc,  which  forms,  in  passing  under  the  gallery  of  a  hop- 
per filled  with  dough,  catch  the  dough,  give  it  fheir  shape,  and  then 
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throw  it  out  on  receiving  boaiils.     It  tloen  its  work  with  such  rapid 
as  to  be  required  only  at  long  intervals  through  the  day. 

Thirty  thousaud  rolls  and  crescentti  are  HuiDetiines  kneaded,  cut,  » 
baked,  in  the  eBtablislmieut  of  Messrs.  Vuary  &  Plouiu  iit  one  d^ 
The  capability  of  the  ovens  for  baking  is  entiiuly  out  of  proportiwi  \ 
the  capabilities  of  the  rariouB  machiuea  for  preparing  t)ie  dough ; 
tlie  capacity  of  the  ovens  cannot  be  inerea^  without  a  too  »er 
increase  of  expense. 

The  construction  of  the  ovens  is  of  primary  importance;  several  ii 
vations  have  lately  been  made,  of  which  the  most  recent  and  mo 
remarkable  is  the  introduction  of  steam  into  the  oven  while  baki 
The  ovens  of  this  and  all  good  modem  bakeries  are  mat^le  on  an  incliM 
plane,  with  tlie  tl«Kir  running  up  from  the  mouth  at  as  shari)  an  s 
as  the  dexterity  of  the  workmen  in  plaeing  the  loaveR  will  itemiit.  T] 
ovens  of  Messrs,  Vaurj'  &  Plouin  have  an  inclination  of  about  elj^ 
degrees.  This  ascent  favors  the  establishment  of  a  current  of  bea 
which  is  better  than  stationary'  beat,  and  it  also  promotes  the  circidatifl 
of  the  steam,  which  is  now  universally  introduce<l  into  ovens,  near  d 
mouth,  while  the  baking  is  going  on — an  improvement  wliich  adl 
materially  to  the  beauty  and  quality  of  the  bread.  In  fine,  to  finish  tl 
description  of  the  ovens,  their  mouths  are  placed  low  down  so  as  t«  pi 
vent  the  escai>e  of  steam  or  heat,  and  their  domes  are  made  in  a  ft 
arch  as  heretofore.  Such  is  the  description  of  the  mechanical  part  0 
the  much  admired  establishment  of  Messrs.  Vaurj'  tli:  Plouin, 

As  for  the  composition  of  the  dough,  it  is  not  ]>retended  that  there  il 
any  material  improvement;  it  is  simply  a  question  of  good  flour,  goof 
yeast,  good  milk,  good  butter,  and  gtMHl  worknmnsbip.' 

'  ThefolluwiDg  utbafarmul&af  a  very  aiipeflorbakerM  wTilteuoiii  by  hinisulf :  "I  em 
My  6rBt  qualll7  of  floor!  first  qaalilj  of  mjlk ;  new  Scbiedain  (Hollnnil)  jMut,  wil 
iniKture.  Ti>  30U  pounds  of  Hoar  I  put  60  qonns  of  milk,  (7&  Ulre«  of  milk  to  lUO 
grams  uf  flour.)  I  llieu  mix  about  Ibrm-ruuTtbs  of  the  Sour  with  tbu  milk  verj  light))^ 
I  brut  thi«  well  UDlil  1l  contains  large  biibbira  of  air.  I  then  adJ  tho  yeaat,  (abaut  M' 
cguirtH  ftoaked  iu  tbi-  100.)  I  aflutwarila  work  iu  iuscusibly  the  rest  of  ihe  flour,  and  irl 
Ibc  iluugb  ib  well  uiit  «f  tbe  flour,  /  ital  it  runaanltji  n  ittelf.  uulil  flDished.  taklug  rt 
cAtr  Ibat  it  durs  not  get  warm.  I  Ibeti  lak«  it  oul  of  tbe  irougfa  lo  wei^b  it.  Th«  wsig 
iiiiwl  bo  B  (|uiek  operator,  u  alio  tbu  tuiusr,  Two  Dinueii  are  wei|[bed  at  a  timo,  and 
tumor  ditiJvi  (bcm  agiin  In  two  witb  tb«  nii<Ior  siile  of  the  palm  of  tbe  baud,  the  ihu 
beiuK  bold  cIuh.  Tbe  piM»  ars  Ibcu  plaoud  in  tbe  moulds,  wbiub  ougbt  lo  be  well  pow 
dared  wltb  saxogetio  or  bouqatU;  (flour. }  One  li  tutncd  In  each  baud.  Tbey  are  thou  pi 
ill  a  cupboard  or  ou  a  abelf  iu  proxiuiily  U  tbe  oven,  in  a  l«mi>er«iuro  more  elorated 
tbat  u(  llie  dout;b,  and  covered  with  linen.  Tbe;  are  here  left  lo  Ibn  operation  of  feniMiBMi 
liou,  but  not  too  lou|;.  When  the  procw*  of  fermeniation,  which  *arica  in  time,  ba*  | 
on  loD|;  enuUKb,  ib*7  aro  plac«il  in  iba  oven  to  bake.  They  are  flrit  puwderMl  on  ibe 
torn  with  laiugeue.  Thej  are  tb«u  put  into  tbe  furoai^e,  (vhich  ii  M>veii  Incbea  blgli,)  Mf 
at  a  time,  commeucin^  below  and  goluK  up  till  Ibe  Ainiace  is  fiill.  The;  aro  al 
cook  If  Die  oren  la  rerjr  hot  'JO  to  Sa  niioatea. 

"  111  uutkliii;  the  dough  iho  milk  la  bmuid  in  proportien  lo  the  lemporalure  of  thi 

"  Tbs  yaaal  is  simply  a  compressed  aud  dried  rjiuiposltlou  made  from  the  disIllUUon  n^ 
tltis*  of  juulpar  berries,  or  cbiedaui. 

"I  da  nut  speak  ut'  ibe  oveu  j|i  detail  bn-auBti  it  in  adspivd  ii>(li«  kindol  l>akiug  nxiuirnj,' 
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Mr.  Vanner,  proprietor  of  the  Austrian  bakery,  prefers  his  work  done 
by  band.  His  bread  is  adjudged  to  be  the  best  of  the  Exhibition,  and 
the  majority  of  travellers  speak  of  the  Vienna  bread  as  incomparably 
saperior  to  all  others.  I  was  naturally  anxious  in  the  beginning  of  my 
investigations  to  know  Mr.  Vanner's  secret,  but  I  soon  found  that  he  had 
DO  secret  at  all.  He  declares  that  the  superiority  of  his  bread  is  due  to 
superiority  of  flour  and  of  materials,  and  to  carefdl  methods  of  manu- 
fiieture.  He  believes,  and  this  point  is  conceded,  although  French 
manufacturers  of  flour  were  rewarded  with  the  same  medal,  that  the 
Austrian  and  Hungarian  flour  is  the  best  flour  in  the  world,  and  can- 
trikntttft  the  inost  important  part  to  the  excellence  of  his  bread.  He  uses, 
it  is  true,  the  yeast  of  Fanta,  of  Vienna,  and  believes  it  to  be  the  best; 
but  whether  best  or  not,  it  requires  more  watching  and  more  care  than 
the  Holland  yeast.  Mr.  Vanner's  oven  resembles  the  improved  oven  of 
the  French  mechanical  bakery'  of  Messrs.  Vaury  &  Plouin,  only  that 
flie  floor  has  more  inclination.  He  introduces  steam  into  the  oven  while 
baking,  the  same  as  the  French,  so  that  all  his  bread  is  cooked  in  a  thick 
atmosphere  of  vapor.  Mr.  Vanner  arrives  at  his  magnificent  results, 
therefore,  by  the  superiority  of  his  material,  and  by  a  careful  and  labor- 
ious and  intelligent  manipulation  of  them.  His  secret  goes  no  further 
than  this. 

If  we  turn  back  now  to  the  mechanical  bakery,  and  make  a  compari- 
son between  the  two  systems — between  the  laborious  hand  system  of 
Mr.  Vanner  and  the  m^ority  of  the  bakers  of  Paris,  and  the  rapid 
mechanical  system  of  Messrs.  Vaury  &  Plouin — ^we  find : 

1.  That  the  machine-manufactured  bread  is  inferior  to  the  hand- worked 
Viemia  bread,  and  also  to  the  hand- worked  bread  of  the  majority  of 
French  bakers. 

2.  That,  on  the  other  hand,  while  the  hand- working  system  is  costly 
in  the  great  consumption  of  time,  the  machine-worked  bread  is  cheap. 

3.  That  the  bread  worked  by  hand  is  subject  to  inequalities  in  excel- 
lence, on  account  of  the  more  or  less  want  of  attention  of  the  workmen; 
whereas  in  the  machine-worked  bread  these  inequalities  may  never  exist. 

4.  That,  therefore,  both  systems  are  good — ^the  one  for  pains  de  luxe^ 
or  fine  bread;  the  other  for  good,  ordinary  bread,  and  for  cheapness, 
for  promptitude,  and  great  rapidity. 

I  should  add  that  the  general  sentiment  of  the  bakers  in  regard  to  the 
mechanical  bakery  is  that  it  is  susceptible  of  a  higher  peri'ection  than 
that  yet  attained;  that  it  is  destined  to  universal  adoption;  and  that, 
although  hand-worked  bread  may  still  continue  to  be  made  for  those 
who  prefer  it  and  can  afiford  to  buy  it,  the  machine-made  bread  is  already 
sufficiently  periect  for  ordinary  uses,  and  ought  to  be  encouraged. 

On  the  subject  of  yeast  I  have  only  to  state  that  the  bakers  of  Paris 
use  exclusively  that  made  in  Holland,  of  which  large  depots  are  to  be 
fomid  at  Paris,  whereas  the  Austrian  bakers  use  the  yeast  of  M.  Fanta, 
of  Vienna.    The  reputation  of  the  Vienna  bread  has  become  so  universal, 
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and  the  denire  to  imitate  it  so  gr(>tit,  tlmt  tlie  Vienna  yeast  has  been  put 
OD  sale  at  Ptiris,  and  corapanitive  experiments  between  it  and  the  Hoi- 
land  ycaat  are  imw  being  made  by  the  Paris  hakers. 

After  8a;iiiiji  this  miirh  of  the  eomparative  muiles  of  baking,  and  of 
the  ameliiirfltiuns  which  have  Ix'en  introduced  into  this  imi>ortaiit  indiia- 
tr>%  I  am  eomiielled  tn  state  that  in  tlie  upiuion  of  tht'  medieal  world 
thiK  very  fine  Hoiir  and  fine  brea^l  arc  not  favorable  to  dipeation  and 
assiiniliiliun;  in  other  wonlH,  that  although  there  is  an  e\ident  progress 
in  a  ]Mi'i-hani<ral  point  of  ^'iew,  there  is  none  or  worse  than  none  in  a 
hy;,'ii>iiic  piiint  of  \iew;  and  that  if  we  look  at  the  question  in  this  more 
pnx'tji'iil  light,  our  enthusiasm  for  the  inventors  must  be  singularly 
moderated.  We  see  in  effeet  that  birds  swallow  whole  ^^ins  of  com, 
and  then  follow  them  with  pebble  stones  to  grin<t  them ;  and  digestion 
is  t*>o  similar  a  priwess  in  all  boilies  to  be  ever  exaetly  opjwsite.  Every 
one  in  ctFcet  knows  the  benefit  derived  in  cases  of  weak  digestion  from 
whole  mustjinl  seeds  and  from  bread  made  Ihim  unbolted  tlour.  The 
inflnitesinial  division  of  the  flour  and  its  [lertteet  Iwlting,  which  eonsti- 
tute  the  secret  of  excellence  in  the  Austrian  flours,  create  acidity  of  stom- 
ach and  tend  to  indigestion.  The  iniproveraeiit,  tJierefore,  which  1  have 
noted  is,  as  nientioue<l  in  the  first  part,  of  this  re|»ort,  giistatorj-  rather 
than  hygienic,  and  inmit  Ite  passed  rather  to  the  a<rtroiuit  of  art  and  Ituc^B 
ury  than  to  that  of  utilitj'.  kfl 

In  France  dyspepsia  is  extremely  rare;  m  America  every  second  ma^l 
is  more  or  less  dysiiejitie..  The  eivuscs  of  this  frequency  are :  miasmatio 
influeuees,  (which  derange  the  liver,)  biul  cooking,  hasty  eating,  hot 
bread,  the  abuse  of  liquors,  and  the  excessive  use  of  liriuids.  In  France 
there  is  no  miasmatic  influence  to  derange  the  liver,  the  cooking  in  gen- 
enil  is  gixHl,  no  one  eats  hastily,  hot  bn-ad  is  repmleil  as  a  poison,  no 
one  ahuaes  strong  liquors,  and  but  little  wat*^  is  ever  drunk.  To  lhe«e 
happy  aids  to  digestion  in  Fnmce  ouglit  to  \m  iuWni  the  benign  inflate 
euce  of  the  common  table  wine  of  the  country,  the  wine  which  c^tutAin 
not  more  than  (Vom  8  to  12  i>er  centum  of  alcohol.  This  kind  of  wiue  1 
certainly  stnuigly  tonic,  and,  acconling  to  the  opinion  of  Fren4huien,  i% 
regular  and  regulatetl  use  renders  men  more  ^ngorons,  more  int«>llig< 
more  sociable,  and  more  soIkt.  The  enrse  of  dninkentiesM  is  on^ 
observed  in  the  gi'ogrnttbical  zones  and  the  social  strata  where  wino  I 
only  dnink  by  exwption.  The  man  who  is  able  b»  find  on  his  tubl 
every  day  at  lUimer  and  sup|>er  half  a  lM»ttle  of  red  wine  has  no  need  9 
going  to  the  tjiveni  or  the  drinking  saloon.  But  tliese  remarks  app|| 
only  to  the  red  winc^s  of  France,  tii  the  wines  of  daily  use,  the  whi 
which  sustains  while  quenching  thirst,  the  wine  which  is,  in  flne,  tfl 
real  (lannule  of  hreiMl.  The  wines  of  8[iain  and  I'ortugid  intoxicate  an 
brutidize,  but  rn-ithcr  quench  the  tlurst  nor  satisfy  any  reasonable  de«ll 
of  the  iHxIy:  the  wines  of  w-estern  (lemmny  create  acidity  and  tiiinU 
and  are,  therefore,  in  no  sense  hygienic.  It  is  only  the  re«I  wine  I 
France  which  is  lM>th  monO  and  l<igi<-al,  and  lit  fortlic  daily  use  of  evi 
man. 
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The  system  of  bread-baking  and  bread-eating  in  France  reposes  on 
the  idea  that  bre^  should  be  eaten  in  from  four  to  twenty-four  hours 
after  baking.  It  should  be  cold,  and  good  enough  to  be  eaten  even  by 
invalids  before  it  is  stale.  No  bread  is  made  in  the  family  kitchen,  and 
there  is  no  such  thing  as  hot  short  cakes,  hot  com  bread,  and  hot  buck- 
wheat cake«.  It  is  always  the  same  monotonous,  but  excellent,  cold 
roll,  Or  flute^  from  year's  end  to  year's  end.  It  is  a  fundamental  article 
of  fiaith  that  bread,  to  be  wholesome,  must  contain  a«  much  outside,  or 
crusty  as  ijossible,  and  for  this  reason  we  see  no  "  family  loaves,"  as  in 
England  and  America;  nothing  but  the  eternal  single  loaf,  suggestive 
of  economy,  and  of  that  life  of  indi\idual  isolation  which  forms  such  a 
desolate  feature  in  the  every-day  history  of  Paris. 

FAEINACEOUS  PREPAEATIONS. 

The  flour  of  Austria  took  the  highest  rank  at  the  Exhibition.  The 
jary  awarded  to  the  French  manufacturers  a  medal  of  gold,  the  same 
as  to  the  manufacturers  of  Austria;  but  the  bakers  and  the  public  did  not 
hesitate  a  moment  in  giving  their  judgment  in  favor  of  the  Austrian 
flour.  Tlie  Austrian  system  of  manufacturing  will  be  introduced  at  once 
into  France,  and  will  prove  a  money-making  enterprise  to  whoever  will 
introduce  it  into  the  United  States;  for,  however  inferior  it  may  be  in 
healthful  qualities  to  the  coarser  flour,  it  will  yet  always  command  a 
large  sale  as  an  article  of  luxury.  The  system  of  manufacturing  as  pur- 
sued in  Austria  must,  we  are  told,  be  seen  to  be  perfectly  comprehended, 
and  anyone  desirous  of  adopting  the  system  of  that  country  must  study 
it  on  the  ground. 

If  we  consider  flour  on  principle  as  a  question  of  hygiene,  independ- 
ent of  what  the  public  demands,  we  should  say  that  the  best  system  of 
grinding  was  that  which  disaggregated  the  round  and  regular  molecules 
of  the  grain  of  wheat  without  pulverizing  them.    Not  only  is  the  flour 
better  which  is  composed  of  separated  instead  of  crushed  particles,  but 
to  8eparate  them  is  the  easiest,  the  most  elementary,  and  the  cheapest 
mode  of  grinding.    Both  science  and  practice  candeinn  the  crushing  process^ 
and  yet  this  process  remains  the  most  in  use.    To  the  quality  of  the 
grain  is  due,  in  the  first  place,  much  of  the  quality  of  the  flour.    The 
bakers  of  the  present  day  prefer  flour  made  from  white,  tender  wheat, 
because  it  makes  whiter  bread,  and  as  this  wheat  is  easier  ground  than 
the  harder  kind  of  wheat,  the  miller  also  prefers  it.    But  the  baker 
loses  by  it,  because  this  very  white  flour  contains  less  gluten,  and  there- 
fore produces  less  bread.    The  public  also  lose  by  it,  because  it  is  less 
nutritious,  less  rich  in  alimentary  principles,  and  more  of  it  must  be  con- 
sumed to  produce  the  necessary  amount  of  nourishment  to  the  body. 
The  fact  that  the  hard  grains  of  wheat  are  richer  in  gluten  than  the 
white  and  tender  grains  is  admitted  by  science  and  verified  by  practice. 
And,  so  fiar  as  France  is  concerned,  this  demand  of  the  millers  and  bakers 
for  the  white,  tender  grain  has  almost  excluded  the  better  grain  from 
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agriculture.  So  too  we  hear  often  in  France  in  these  days  of  the  wheat 
being  frozen,  an  accident  acai-cely  heiu-d  of  at  a  period  when  the  harder 
grain  was  more  in  vogiie. 

la  it  not  strange  to  see  einpiricism  invading  so  serions  and  so  poative 
a  matter  as  that  of  the  culture  of  wheat  and  the  manufacture  of  tlourf 
We  have  a  riglit  to  be  suriirised  at  seeing  fashion  and  speculation  crf^ting 
habits  in  this,  exactly  as  in  the  tiifling  affairs  of  life;  at  seeiug  agiicul- 
ture  jierverted  and  deteriorated ;  at  seeing  the  artiUcial  substituted  for 
the  imtural.  The  public  has  thus  be*ii  taught  to  prefer  a  bi*ad  umdeof 
starch,  i)erhap8  even  heightened  in  its  whiteness  by  alum  and  the  sul- 
phate of  copper,  to  a  natural  and  savory  and  healthy  bread,  with  plenty 
of  gluten  and  nourishment  and  life  iu  it,  because  the  latter  is  not  so 
pleasing  to  the  eye, 

The  thing  to  be  avoided,  therefore,  is  the  system  of  grinding,  which 
deterionites  the  gluten,  the  meat  of  the  ichetU,  which  is  thus  made  to  pass 
oft'  in  the  fonu  of  acetic  acid.  We  must  avoid  prmluciuga  flour  simply 
for  the  sake  of  its  whiteness  and  beauty,  which,  when  made  into  bread, 
is  tasteless,  laxative,  and  brittle,  and  which  dries  up  m  a  tew  hours  to  ft 
crust.  We  must  avoid  a  system  of  grinding  which  requires,  in  ordcrto 
attain  the  necessary  atteuuation  of  the  tlour,  that  the  stones  should 
almost  touch,  thus  heating  the  fltuir  and  even  requiring  that  it  should 
be  wet.  We  must  avoid  tJiis  systt^ui  of  excessive  fineness  beciiuse  it  is 
botli  costly  and  useless. 

I  shoidd  say  Siially  that  what  we  want  is:  1.  A  hard  and  banly  glutin- 
ous grain  like  that  of  Hungary;  2.  A  system  of  griuding  which  leaves 
the  nmnd  granules  of  the  grain  of  wheat  separated  but  not  cnished;  3. 
The  Vieuna  system  of  baking,  which  nnitos  to  superior  materiids  of  all 
kinds  an  excessive  care  iu  all  the  manipulations  of  the  bakery  j  4.  The 
miHleni  oveu  deacribed  above,  and  which  is  a  great  improvement  on  the 
ancient  oveu.  I  should  add  that  the  mechauical  bakery  will  be  fonnd 
iiidispeusable  for  the  rapid  and  chejip  fabrication  of  oi-diuar>*  bread. 

GLUTEN  BKEAU. 
The  gluten  bread  ciuployetl  iu  the  hospitals  of  Paris  for  diabetie 
patients  ixmanufaeturetlaj^  follows:  Take  of  gluten  flour  two  jmunda;  rf 
ftfsb  yeast  the  size  of  a  lllliert,  mixed  with  a  little  cold  water;  of  kitehen 
salt  two  pinches.  Mix,  and  then  add  of  warm  wat'er,  at  3.5  to  40  degree! 
centignule,  a  sufficient  quandty  to  maki>  n  dough  of  a  pitiper  cuusistttncy. 
Then  place  the  dough  for  an  hour  and  a-half  to  two  hoiu^  in  a  place 
warm  enough  to  o[H'i-aU*  the  fermentation,  cut  it  into  cakes,  roll  tliemto 
glateii  tlour,  and  bake  tliem  in  the  same  way  as  ordium-y  bread. 

MACCAUOSl. 

Italy,  Algiers,  ami  Fnince,  [inHlucu  the  l>est  s[H-cimcns  of  this  nsefid 
and  healthy  alimentary  preparation.  As  iu  liread  so  it  is  here;  the  yel- 
low, highly  glntinouN  varieties,  are  snia-rior   in   savor  and  nutritive 
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alities  to  the  wbite,  stiircb-like  varieties.  Tboi-p  dwK  tint  ivpiiciir  to 
any  partJenJar  impmvenient  in  the  fabrication  of  the  rariona  patet 
meniaim^;  the  improvpintait  is  nun*  in  the  exteuBion  of  the  form  than 
the  ttulMttauve.  One's  .knowledge  of  matbematicB  is  put  to  route  by 
t  multiplicity  of  forms  the  fabrictiuts  of  these  articles  have  attained. 

Tbt«c  doupii  preparations,  although  not  an  essential  article  of  diet, 
yet  hifrhly  wtefid,  betrause  good  and  healthy,  and  because  they  add 
ttwr  to  the  list  of  articles  ^btch  may  be  kept  safely  iu  sUtn\  for 
Ir  use. 

Of  the  otht-r  farinaceous  preparations  the  one  which  has  attracted 

nl  attention  is  the  Araericitii  maizena,  of  Dur^'ea,  an  article  which 

lah  no  dewriptioD  here. 

CONCENTRATED  MEATS. 

A  certain  sensation  bus  l>een  created  within  late  years,  I  might  almost 
f  vhliiu  the  last  year,  by  the  various  successfid  experiments  in  the 
Mcntrntioii  of  meats.  We  be^  to  see  now  what  must  have  been  in 
tan  times  the  sufferings  of  wimmunities,  and  especially  of  caravans 
}A  of  M-it-fariug  people,  by  the  ignomuce  wbiuh  prevailed  on  the  modes 
'  pTMi-rvation  of  food  for  long  voyages.  We  can  imagine  what  priva- 
Ru  were  entailed  on  a  whole  community  by  the  ravages  of  those  epizo- 
k  diseases  which  sometimes  swept  away  the  entire  race  of  cattle, 
behind  no  meat  subsistences  for  the  consumption  of  the  people, 
w*come  down  to  oiu*  own  day  we  can  recall  to  mind  terrible  sufferings 
UA  have  passed  under  our  own  observations  from  scorbntic  affections, 
katd  by  the  want  of  fresh  frnxl,  or  of  meats  preHer\-e«l  otherwise  than 
isdL  Vaccination  and  mercury  and  quinine  have  saved  tbousanils  of 
Uui  lives,  and  the  world  is  grat«tnl  for  the  discoveries ;  so  too  the 
■id  i»  (initefhl  for  those  discoveries  of  science  which  jirotect  the  naii-i- 
ilnre  of  the  present  day  from  the  frightful  diseases  wliich  ravaged  the 
lipe  of  f'bristopber  Columbus  and  tlie  bold  navigators  of  the  early  day. 
We  know  now,  thanks  to  the  discoveries  of  sfueuce  and  to  the  inces- 
n  progress  of  chemistrj',  that  the  deconiposiHon  of  meats  and  vege- 
blM  may  be  su.<>pended  almost  indefinitely,  that  flsli  as  well  as  game, 
U  peas  or  asparagus  as  well  as  I>eef  or  mutton,  may  be  consumed,  with 
liAtr*  U>  the  iHilate,  several  years  after  being  killed  or  gathered. 
The  most  iniijortant  of  these  preseiTcd  articles  of  food  is  nnqnestion- 
ly  tile  concentrated  meats.  It  is  not  worth  while  to  discuss  here  the 
Mttrnt  of  priority  in  tliis  progress,  nor  to  indicate  the  various  steps 
Be  n\-er  l>efore  arri\"ing  at  the  present  jwrfecrion.  We  have  before  us 
the  present  Exhibition  the  most  precious  aud  the  most  remarkable  of 
llberestdt»  thus  far  attAined  in  the  ejiractum  mntw,  the  extract  of 
M,of  the  diKtiugnisbed  ciiemist  of  Munich,  Professor  Liebig.  The 
h(«y  of  this  industrj'  is  well  kuown.  Iu  South  America,  whei*  cattle 
'KUIIoiI  in  masses  simply  for  the  bide  and  taJlow,  Prof.  Liebig  sought 
(iinnd  a  proper  field  for  the  profitable  working  of  his  discoverj". 
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By  his  process  the  meiit  is  deprived  of  both  its  ffelatine  and  its  1 
Forty-five  poiiuds  of  beef  is  reduced  to  one  pound  of  extrnet.  Of  tllJ 
extract  u  t<!)U>i>oo»fid  will  make  four  bowls  of  soup.  Boiling  water  an 
salt  are  all  that  are  required  for  the  oiwration.  The  preparation  of  Ui 
big,  iifU-r  uiauy  trials,  proved  itself  the  strongest  in  its  eonc^ntratiaa 
and  a^  far  oh  ia  known  is  believed  to  be  the  most  completely  inalteraU 
in  all  climates  and  nnder  all  conditions  of  exposure.  French  war  vessel 
have  carried  it  through  the  tropics  without  any  special  care,  and  witliiM 
any  signs  of  fermentation.  ' 

Quite  a  number  of  specimens  of  concentrated  beef  were  exhibited  t 
other  inventors,  one  of  the  best  of  which  bore  the  mark  of  Borden  < 
Cmrie,  of  Illinois.  Another  fiU]>erior  specimen  bore  the  mark  of  Wh. 
hea<i  &  Co.,  of  Australia.  The  French  ami  English  exhibit  many  spec 
mens,  and  this  commerce  bids  fair  to  assume  iu  a  short  time  verj'  lai; 
proportions. 

It  is  iucoutestible  that  these  coacenti'att'd  meats  are  destined  to  reitd 
an  immense  service.  Wherever  it  is  difllctUt  or  iniiwssible  t4i  ohtt 
fresh  meut,  aa,  for  example,  on  long  voyages  by  sea,  or  iu  caravans,  < 
inarmiesonrapidm!)rches,orforthec]vvalryserm-e,orforhu»tiugparti4 
this  new,  compact,  simple,  and  excellent  alimentary  preparation  i 
come  into  general  use. 

As  for  invaUds,  especially  those  laboring  nnder  acut«>  dise-asc,  tha 
concentrated  meats  can  never  take  the  place  of  the  ordinary  beef  aat 
and  l»eef'  tea,  because  neither  their  flavor  nor  their  taste  are  so  temptil 
t«  the  week  and  nauseated  stomach.  A  very  sick  man  will  always  1 
found  to  prefer  the  old-fiishioned  beef  tea,  if  well  made,  to  the  soupn 
from  Liebig's,  or  any  other  fonn  of  extratit  of  meat  which  has  yet  t 
offere<l  for  public  appreciation. 

The  alimentary  department  of  the  Exhibition  is  rich  in  products  of  I 
kinds  prvsened  by  reduction  in  a  vacuum,  or  by  desici-ation  and  coi 
pression,  for  a  prolonged  use.  Tliese  processes  apply  alike  t«  meats  a 
vegetables,  and  are  so  well  understood  and  so  generally  adopted  as  | 
require  no  partictdar  description  iu  this  pla<:e. 

those  articles  which  have  attracted  the  moat  attention  are  the  copo< 
trat«!<l  meats  to  which  I  nave  Just  refernni,  aud  a  specimen  of  prwiervj 
flour.  Revi'u  years  old.  The  value  of  this  last  discovery  nuinot  be  o""^^ 
rated,  for  by  it  many  a  famine  may  be  averted.  The  nutritive  valu 
a  flour  is  estimateil  ordinarily  by  Uie  )>ni|K)rtJon  of  gluten  it  routs 
GimhI  flour  contatus  3(t  jwr  cent,  of  humid  gluten.  The  preseivjition 
the  flour  C4>nsiHtN,  therefore,  in  converting  these  30  hundredths  of  hiumtl 
gluten  (which  is  a  highly  I'ermentible  umtter)  into  Hi  hundi-Lilths  of  diy 
gtut4>n,  which,  later  on,  when  desired  for  use,  n-covers,  by  being  wet,  all 
its  primitive  elasticity.  The  flour  must  be  desiccated  without  Ix-ing 
altered,  aud  eare  must  lie  taken  afterwards  to  jirotect  the  disengaged 
(larticles  of  stJirch  IVom  the  influence  of  heut  and  humidity.  The  g 
prtiblem  of  the  pn-s<^'r\'ation  of  fliuir  is  thus  n-sulved,  and  the  honor  flfJ 
tvelungH  to  M.  Touuilluu,  a  large  muniU'iu-turer  of  flour  near  Piuis. 
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M.  Gr^ntil,  of  Mans,  in  France,  claims  and  is  awarded  the  honor  of 
a  new  method  of  cooking  fish  for  preservation.  He  applies  hot  air  and 
the  metallic  bath  to  the  boiling  of  the  oils  employed  by  the  manufacturers 
of  preserved  aliments,  and  for  the  cooking  of  fish  of  all  kinds.  That  is 
to  aay,  the  direct  and  unequal  action  of  the  combustible  is  replaced  in 
this  system  by  hot  air,  obtained  indirectly  from  the  heat  of  the  fiimace. 
There  is  an  economy  of  oil,  the  fish  thus  preserved  are  whiter,  more  tender, 
and  of  a  more  regular  color  than  those  prepared  by  the  other  processes. 
The  progre^  is  claimed  as  an  important  one  for  those  engaged  in  this 
commerce. 

The  Pate  de  Foie  Ghras  is  represented  at  the  Exhibition  by  some  of  the 
finest  specimens  of  Strasburg  manufacture.  This  other  caprice  of  the 
&s|uonable  world  is  the  product  of  the  artificial  fattening  of  the  goose. 
The  goose  is  stuffed  to  repletion  with  food  for  several  weeks  in  front  of 
a  fire,  and  at  the  end  of  this  time  the  liver  of  the  animal  is  found 
swelled  to  an  enormous  size  with  fat.  The  liver  is  then  cut  up  and 
mixed  with  fat  from  the  goose,  and  with  truffles  and  other  condi- 
ments, and  then  cooked  in  a  case  of  dough.  Paris  consumes  annu- 
ally of  this  delicious  but  rich  alimentary  preparation  to  the  amount  of 
2,600,000  francs.  It  comes  into  market  mostly  from  Strasburg,  but  is 
also  manufactured  at  Bordeaux,  at  Agen,  at  Perigueux,  and  even  at  Paris. 
We  cannot  admit  that  a  hypertrophied  liver,  artificially  produced,  is  a 
healthy  animal  product,  and  we  do  not  believe  that  the  manufacture  of 
p&U  defoie  gras  is  a  commerce  to  be  commended  in  this  place. 

TRUFFLES  AND  MUSHROOMS. 

Some  specimens  of  preserved  truffles  are  also  exhibited  which  appear 
as  high  flavored  and  as  delicate  as  the  fresh  ones  just  brought  into  market. 
Tniffles,  as  the  reader  perhaps  knows,  are  a  fungous  growth,  the  result  of 
the  sting  of  microscopic  insects  upon  the  roots  of  a  certain  kind  of  oak 
tree,  in  a  certain  clayey  soil,  and  in  a  certain  district  of  country.  The 
insect  stings  the  oak  root  to  deposit  its  eggs,  and  the  fungous  growth 
called  truffle  is  supposed  to  proceed  from  a  blasted  egg.  This  precious 
tubercle,  the  last  caprice  of  the  gourmand,  is  not,  therefore,  susceptible 
of  cultivation,  and  all  attempts  at  transplantation  have  failed.  I^early 
the  whole  commerce  of  the  world  is  supplied  from  the  department  of 
Perigord,  in  France,  but  truffles  are  also  found  in  abundance  in  certain 
parts  of  Africa,  and  have  been  found  in  limited  quantities  in  other  parts 
of  the  world.  Whole  trees,  with  roots,  and  soil,  and  growing  truffles, 
have  been  transplanted  to  other  localities  in  appearance  equally  favorable 
to  their  growth,  but  all  these  attempts  at  propagation  have  failed.  A 
SQccessfdl  mode  of  preservation  was,  therefore,  a  desideratum,  and  for 
this  the  epicureans  of  all  countries  will  be  grateful. 

Mushrooms  are  also  on  exhibition  preserved  by  the  same  system ;  but 
mushrooms  are  more  universal  in  their  growth,  and  may  even  be  cultivated , 
^  we  see  by  a  demonstration  in  the  reserved  garden  of  the  Exhibition. 
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A  little  mound  of  niaimre  aud  alhirial  soil,  arranged  in  a  partit-iilar  way, 
is  made  to  grow  mnshroonis  at  will. 

COFFEE. 

France  has  a  special  reputation  tor  the  preparation  of  eoffee  for  the 
table.  It  is  therefore  important  that  I  should  refer  to  the  snbjeet  in  thia 
report. 

Tlie  jirain  used  in  this  countrj"  comes  for  the  most  part  trom  Brazil. 
The  best  specimens  probably  come  from  Arabia  and  Ep^qit,  bnt  only  in 
small  qiiaHtities,  and  the  world  hereafter  wiU  luidoulitBlly  be  supplied 
for  the  most  part  from  Brazil.  The  grains  from  these  three  countries  are 
well  represented  at  the  Exhibition. 

Coffep  is  preimred  in  France  for  the  table  by  a  system  of  distillatiim 
in  a  small  quantity  of  water  which  is  now  nnderstood  and  a4lopte4l  more 
or  less  in  all  civilized  countries.  It  is  adulterated  often  with  chict'ory, 
acorns,  gray  peas,  carbonized  beets,  roasted  rye  and  barley,  and  other 
substances.  Economy,  of  course,  is  at  the  lM)tt<)m  of  these  adidterntions, 
but  the  pretests  of  taste,  color,  and  even  of  hygiene,  are  urged  vfith 
earnestness  as  an  excuse. 

But  coftee  ought  to  lie,  and  is,  drunk  alone  by  those  who  understand 
its  real  hygienic  efiecta.  Its  use  is  regarded  by  those  who  have  weD 
observed  these  effeets  as  positively  conducive  to  the  pnilongatiou  of 
human  life.  It  acts  by  moderating  the  for(«  of  the  cireulation.  It  blunU 
the  biting  action  of  oxygen  ou  cAibon.  It  calmsthe  movement  of  orgaaie 
disaasimilation,  and  thus  causes  to  be  used  all  sorts  of  old  materials 
which  otherwise  would  be  hurrieil  too  mon  out  of  the  IxKly.  The  sleeps; 
lessness  it  sometimes  produces  is  not  a  diseased  or  pathologic^  uondil 
but  rather  the  establishment  of  an  absolute  equilibrium,  which 
the  various  organs  of  the  body  as  much  as  if  the  eyes  were  closed 
sleep.  Its  action  is  not  to  be  assimilatetl  to  that  of  medicinal  auodynt 
which  also  retard  the  circulation  and  the  elimination  of  elementaqFi 
particies,  for  these  ai'e  foUowetl  by  an  astringency,  a  nausea,  and 
f^llapse,  which  constitute  a  imthulogieal  condition,  and  they  are,  tlioM-f 
fore,  op[>osed  to  health.  The  great  st^tcret  of  the  prolongation  of  human  lil^i 
is  the  estabUshment  by  healthy  means  of  an  eqiiilibrinni  in  the  funeti(m< 
of  the  body,  and  it  is  certain  tlu>t  coffee  does  contribute  in  a  healthy  way 
to  this  end.  It  cjinnot  be  used  in  all  climates  to  the  siime  wlvaiitage, 
nor  liy  all  [>ersons,  nor  in  indifferent  quantities.  A  careftd  tibservatiuD 
should  preside  always  at  its  use  if  we  wish  to  obtiiin  itjf  U'st  etfects  »B 
heal  til. 

CHOCOLATE. 

(;hocolat«>  ia  a  favorite  leverage  in  Prance,  and  the  various  pr«pnrfr-, 
tions  of  this  article  are  well  nqiresentetl,  esiwcially  in  the  French 
It  is  a  valuable  eleuwnt-arj'  pre])aration,  worthy  of  a  wider  use  than  U 
has  ublaiui^^l,  but  unfortniiately  siiliject  to  the  vilest  adulterations  pet- 
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haps  of  any  other  article  of  table  use.  The  adulterations  most  frequently 
are :  cocoa  exhausted  of  its  butter,  colored  fecula,  oils,  and  grains.  The 
genuine  chocolate  of  the  bestfabricants  is  made  about  as  follows,  taking 
1,000  as  the  total  figure : 

Sagar 485  parts. 

West  India  cocoa 600     " 

Vanilla 9     " 

Cinnamon 6     " 

Total 1, 000     " 


Good  chocolate  is  sold  at  Paris  at  four  and  five  francs  the  pound.  All 
chocolate  sold  under  these  prices  is  certain  to  be  adulterated.  The  high 
price  of  the  genuine  article,  the  facility  for  frauds,  and  the  well-known 
fiK^t  that  these  frauds  are  practiced  on  a  larger  scale,  are  circumstances 
which  oi>erate  x)owerfrQly  in  limiting  the  use  of  what  might  become  with 
good  reason  an  aliment  of  much  more  general  use. 

The  best  si>ecimens  of  chocolate  at  the  Exhibition  are  those  of  M. 
Menier,  the  first  manufacturing  chemist  of  Paris,  and  of  M.  Devinck^ 
the  oldest  and  largest  manufacturer  of  chocolate  in  France. 

SUGAR. 

Little  is  to  be  said  on  the  subject  of  sugar  if  it  be  not  that  this  pre- 
cious alimentary  product  is  represented  in  almost  every  nationality  of 
the  Exhibition,  and  that  each  manufacturer  is  astonished  at  the  perfec- 
tion of  the  other.  Ko  one  product  perhaps  is  so  generally  and  so  well 
represented.  The  cause  of  this  is,  that  everything  about  sugar  is  posi- 
tiye.  For  example^  there  are  but  two  substances  from  which  sugar  can 
be  extracted  with  advantage  to  the  manufacturer,  and  these  are  the 
beet  root  and  sugar  cane.  These  two  raw  materials  defy  all  competition. 
Then,  again,  the  modes  of  manufacture  are  well  understood  in  all  coun- 
tries; so  that  it  is  not  surprising  that  we  see  such  excellent  specimens 
of  sugar  from  countries  even  where  other  branches  of  manufacture  have 
Uios  far  acquired  but  little  extension.  The  manufacture  of  this  article 
has  reached,  especially  in  the  workshops  of  France,  and  with  the  beet 
root,  the  last  degree  of  perfection.  The  rendering  of  sugar  has  been 
carried  from  5  to  8^  per  cent,  of  the  raw  material.  There  is  therefore  no 
farther  improvement  to  be  sought  after ;  the  maximum  of  extra(!tion 
with  the  minimum  of  expense  has  been  attained. 

PBOFESSOR  LIEBIG'S  ARTIFICIAL  MILK  FOR  CHILDREN. 

This  new  important  compound,  invented  by  the  learned  German 
chemist,  is  not  on  exhibition  only  because  it  does  not  preserve  well.  It 
kas  nevertheless  been  discussed  on  the  outside  as  one  of  the  new  ideas 
thich  takes  its  place  in  the  grand  competition  of  the  Champ  de  Mars, 
and  therefore  naturally  forms  a  part  of  this  rei)ort.  In  this  comx)ound 
2pp 
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Professor  Liebin  proti^nilt;  to  liave  found  a  ch(nni«al  fiubstit  iite  for  inothtfr** 
milk ;  hi»  analytical  mind  and  his  profonnd  knowledge  of  <^hemi»try  are 
in  fuiine  sort  a  giiamiit«e  of  it«  perfection. 

But  most  persons  will  call  to  mind  the  discuBsion  provoked  by  this 
imitated  milk  in  the  learned  academies  of  Paris,  and  the  condemnations 
that  were  there  passed  uiKin  it.  The  weighty  name  of  Liehig  and  ths 
natural  desire  of  men  of  science  to  a<ld  a  new  element  of  life  and  com- 
fort to  those  already  known,  were  powerful  stimulants  towanl  an  unro> 
served  acceptation  of  the  new  eom[>ound.  The  astounding  developmenta 
of  mortality  among  children  in  France,  lately  made  to  the  AcAdemy  of 
Medicine  of  Paris,  a  morUvlity  which  reached  the  frightful  figure  of  90 
]>eT  cent,  in  certain  communes,  maile  men  turn  their  eyes  eagerly  in 
every  direction  for  new  aids  in  arresting  the  destruction.  So  that  iw 
this  api>arently  insigniflcant  question  of  infantile  food  we  see  a  graw 
question  «f  humanity  and  of  political  economy,  for  the  increase  at 
decrease  of  population  is  a  consideration  of  a  primary  imimrtanee  tA 
both  statesmen  and  philanthropists.  As  communities  grow  older  and 
become  more  compact  the  number  of  children  to  be  fed  by  hand  iucreaae^ 
and  the  necessity  of  new  modes  of  nutrition  bwomes  more  ai>parent. 

Of  wlmt  does  Profe.ssor  Liebig's  famous  substitute  lor  human  milfe 
eonsist  t  The  following  is  his  process :  A  half  uu  onne#  of  wheat  flow 
is  Ixiiled  with  five  ounces  of  shimmed  milk  until  the  mixture  is  tranfr 
formed  mto  a  homogene^tug  mass ;  it  is  then  taken  from  the  fire  and  to 
it  is  adde*!  immediat^'ly  half  an  ounce  of  crtiss-spired  barley,  which  muafe 
have  been  llrst  ground  in  a  coffee  mill  and  mixed  with  an  ounce  of  cam 
water  and  a  drachm  of  u  solution  of  bicarbonate  of  potash,  the  latter  iit 
turn  made  with  eleven  ii&rt»  of  water  to  two  of  the  potash.  After  h»T- 
ing  added  the  barley  the  vessel  is  placed  in  warm  wat«r  or  in  a  want 
place  till  the  mixture  ha«  lost  its  consistettvy  and  has  bei'ome  lifgitid 
like  cream.  It  is  allowed  to  n-jKise  for  Hfteen  or  twenty  minutes  and  ia 
then  replaced  on  the  fin^  and  made  to  boil  for  a  few  seconds,  when  it  is 
removed  and  iMUired  through  a  strainer  of  hair  or  tlircad,  so  as  to  elimi* 
nate  the  fibrous  parts  of  the  barley.  Before  gi\'ing  the  milk  to  the  cbilA 
it  is  allowetl  U>  settle  in  order  that  all  the  fine  fibres  of  the  ttarley  that 
may  remain  in  HiMjwfnsion  may  be  precipitated. 

The  artificial  milk  thus  prepared  contains,  according  to  PnifeasMT 
Liebig,  the  jilastic  and  respiratory  elements  essential  to  rcj^pimtion  and 
the  nutrition  of  the  iKHly  in  al>out  tiie  pro|K>rtion  of  from  10  u>  :tS  aa 
the  100;  and  this,  still  according  to  Professor  Liebig,  is  the  name  m 
human  milk.  The  French  professors  do  not  find  this  statement  eorrectj 
espei-ially  as  reganls  the  ipiantity  of  life-giving  principles  in  hunua 
milk,  and  think  that  M.  Liebig  took  his  niilk  for  experimentation  (htm 
a  woman  in  a  low  state  of  health.  They  think  that  normal  liiimim  milk 
contains  mare  tlmn  from  10  u>  '-Mi  per  cent,  of  tlic  essential  elementM  of 
reparation,  and  that-,  mlniitting  M,  Liebig's  idea  to  be  a  good  one,  hia 
ooaijKnind  is  still  tine(|ual  in  force  to  the  tluid  it  is  intonded  to  rejtiiwwt 
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This  artificial  milk  has  already  acquired  a  considerable  extension  in 
Germany,  England,  and  other  countries,  and  in  many  localities  it  is  the 
food  furnished  by  charitable  societies  to  the  children  of  poor  mothers, 
to  such  as  are  either  obliged  to  abandon  their  children  or  to  place  them 
in  the  nursing  establishments  by  the  day.  'No  official  reports  on  the 
success  of  this  new  system  of  alimentation  have  yet  come  to  my  knowl- 
edge ;  nevertheless,  here  in  France  the  milk  has  been  tried  by  Dr.  De- 
paal,  professor  at  the  School  of  Medicine  of  Paris,  on  four  children  of  the 
Foundling  hospital,  and  they  all  four  died,  two  in  two  days,  one  in  three 
days,  and  one  in  four  days,  and  all  alike  with  bilious  evacuations. 

I  do  not  pretend  to  know  whether  M.  Depaul's  experiments  were  faith- 
fiiDy  made  or  not ;  M.  Liebig  says  they  were  not.  But  certainly  no  man 
is  more  competent  than  Professor  Bepaul  to  make  such  an  experiment, 
and  there  is  no  reason  for  doubting  his  good  faith.  This  fatal  experi- 
Bent,  however,  has  been  sufficient  to  destroy  the  confidence  of  men  of 
sdence  in  France  in  this  new  article  of  food,  and  it  is  probable  that  it 
will  acquire  no  great  extension  in  this  country. 

In  France  people  are  satisfied  in  this  emergency  with  cow's  milk. 
The  milk  of  the  cowy  with  the  addition  of  one-fifth  of  water  and  a  little 
nqar^  is  not  only  a  nearer  approximation  to  human  milkj  it  is  the  nearest 
i^^praximaUon  of  all.  Why  then  fly  to  a  doubtftil  chemical  composition, 
when  we  have  at  hand  so  natural  and  safe  an  aliment  as  diluted  and 
sweetened  cow's  milk  t 

liebig's  much  vaunted  artificial  milk  must  therefore  take  rank  after 
human  milk  and  after  properly  diluted  animal  milk.  But  like  the  same 
professor's  concentrated  beef,  which  is  highly  useful  where  the  natural 
beef  is  not  to  be  obtained,  so,  too,  this  chemical  milk  may  be  useful  in 
the  absence  of  natural  human  or  animal  milk. 

We  do  not,  however,  hesitate  to  give  it  rank  before  the  numerous 
dass  of  farinaceous  preparations,  which  are  increasing  every  day.  The 
eh^nical  composition  of  wheat  flour  is  such,  in  fact,  that  it  is  not  difficult 
to  miderstand  its  injurious  effects  on  infantile  life.  It  possesses  an  acid 
reaction,  and  after  incineration  leaves  phosphatic  acids,  which  do  not 
fiimish  in  the  process  of  digestion  the  quantity  of  alkali  necessary  for 
the  formation  of  blood. 


INTRODUCTION. 


There  was  a  very  considerable  display  in  the  Exposition  of  the  ma- 
ehinery  and  the  processes  used  in  the  production  of  sugar  and  of  alcohol 
Jbm  the  beet  root,  as  well  as  of  the  sugar  in  its  raw  and  refined  state. 
He  most  successful  manufacturers  of  France  and  other  countries  were 
i^resented.  There  were  twenty- three  exhibitors  from  France;  three 
fiom  Belgium;  two  from  Pnissia,  and  ten  from  Austria.  The  display 
of  distilling  apparatus  and  of  centrifugal  machines  was  very  fine?  A 
list  of  the  principal  exhibitors  will  be  foimd  at  the  end  of  the  report. 

The  report  was  prepared  in  Paris,  and  in  the  French  language,  during 
the  progress  of  the  Exposition,  by  Commissioner  D'Aliguy,  and  Messrs. 
Alfred  Huet  and  Alfred  Geyler,  civil  engineers  of  Paris,  France.  Hav- 
ing been  imperfectly  translated  into  English,  it  has  since  been  revised 
and  in  part  re-written,  though  the  arrangement  and  the  diction  have 
been  preserved  as  far  as  possible.  As,  also,  the  original  was  a  technical 
description,  merely,  of  the  operations  for  the  production  of  sugar  and  alco- 
hol from  the  beet  root,  some  observations  upon  the  growth  and  import- 
ance of  this  industry  in  various  countries  have  been  added. 

Editoe. 
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WFFUSION  process. 

fflSTORY  OF  THE  CULTIVATION  OF  THE  BEET  FOR  SUGAR. 

The  historj^  of  the  manufacture  of  sugar  from  the  beet  is  one  of  the 
most  interesting  and  instructive  in  the  annals  of  industrial  arts. 
Although  it  comprises  a  period  of  little  more  than  fifty  years,  its  growth 
has  been  marked  by  rapid  strides,  and  in  many  European  countries  the 
manufacture  of  sugar,  which  had  hitherto  been  considered  a  monopoly 
of  the  tropics,  is  firmly  established,  and  bids  fair  to  become  one  of  the 
most  stable  and  i)roductive  industries.  Founded  by  Napoleon  little 
more  than  half  a  century  ago,  it  was  subjected  in  its  infancy  to  the  evils 
of  adverse  and  hostile  legislation.  Like  other  grand  creations  of  that 
man  of  genius,  however,  it  suiTived  his  downfall;  for  a  long  time  appa- 
rently forgotten,  yet  still  remaining,  though  in  obscurity,  in  a  corner 
of  France,  till  called  to  fulfill  the  destiny  for  which  it  was  created.  At 
last,  however,  placed  on  a  more  secure  footing,  this  manufacture  has 
been  carried  on  with  constantly  increasing  production  at  a  constantly 
decreasing  cost,  till  it  has  assumed  its  present  projwrtions,  and  nuiy  be 
reckoned  among  the  most  important  of  European  industries. 

In  1747  Margraff,  a  Prussian  chemist,  read  before  the  Academy  of 
Berlin  his  memoir  on  the  existence  of  a  sugar  in  the  beet  identical  with 
that  in  the  cane.  It«was  not,  however,  luitil  fourteen  years  after  this 
that  this  discovery  found  its  first  application.  Achard,  another  chemist 
of  Berlin,  republished  the  discoveries  of  ^Margraff,  and  it  is  to  his  inde- 
fatigable industry  and  perseverance  that  we  owe  the  fii-st  practical 
methods  used  in  the  manufacture  of  beet  sugar. 

From  1789  to  1796  Achard  devoted  himself  to  the  culture  of  the  beet 
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and  experiments  in  sugar-making  at  bis  farm  at  Caulsdorff,  near  Ber- 
lin, at  the  end  of  which  time,  with  the  assistance  of  the  government, 
he  founded  at  Kunem,  in  Silesia,  a  manufactory  which  i)roved  to  be  suc- 
cessful, and  was  soon  followed  by  the  erection  of  two  other  similar 
establishments.  This  was  the  origin  of  the  manufacture,  which  is  to- 
day represented  by  so  many  establishments  in  France  and  in  various 
parts  of  Europe. 

The  results  of  the  labors  of  Achard  were  published  in  1797.  The 
Annalen  de  Chbnie  in  1799  contained  a  letter  from  him  in  which  he  de- 
scribed the  processes  used  by  him  in  the  manufacture  of  beet  sugar,  and 
the  cost  of  the  manufactured  article ;  in  the  same  letter  he  also  forcibly 
presented  the  advantages  which  would  result  to  agriculture  by  the 
introduction  of  this  new  industry. 

The  political  situation  in  Europe  was  at  this  time  singularly  favorable 
to  the  discoveries  of  Achard.  France  desired  to  be  freed  from  the  com- 
mercial monopoly  of  P^ngland,  and  to  reduce  the  high  price  of  sugar 
which  the  war  with  that  power  had  caused. 

Experience  in  France  did  not,  however,  confirm  the  brilliant  results 
which  had  been  announced.  The  commission  api>ointed  by  the  Insti- 
tute to  inquire  into  this  matter  reported  the  cost  of  the  new  product  at 
one  franc  eighty  centimes  instead  of  sixty  centimes,  the  price  announced 
by  Achard.  Two  manufactories  which  had  been  established  near  Paris 
suspende<l  operations,  and  by  their  failure  threw  great  discredit  ui)on 
this  industry,  which  has  achieved  it«  present  success  only  after  many 
years  of  patient  and  persistent  endeavor. 

In  1810  the  ivjjort  of  Mr.  Deyeux,  which  was  read  before  the  Academy 
of  Sciences,  again  called  the  attention  of  the  public  to  the  advantaged 
which  wouhl  result  from  the  manufacture  of  beet  sugar.  Cane  sugar 
•  had  at  this  time  reached  an  exorbitant  pri(!e,  being  throe  francs  }>er  half 
kilogram,  espial  to  about  sixty  cents  [)er  pound.  The  attention  of  the 
French  government  was  also  (jailed  to  this  subject,  and  some  8i)ecimen» 
of  sugar  were  presented  to  the  Emperor  Napoleon. 

Tlie  feasibility  of  the  manufacture  of  sugar  from  tlie  beet  having  l>eeu 
established,  there  neetled  to  be  but  a  favorable  oi)portunity  to  secure  to 
France  the  [M)ss(»ssion  of  this  industry. 

}\y  the  de(Tee  of  March  1^5,  1811,  the*  Emperor  ordered  that  thirty- 
two  thousand  hectares  of  land  should  be  devoted  to  the  cidture  of  the 
beet,  au<l  one  million  funics  were  placiMl  at  the  disposal  of  the  minister 
of  interior  for  encouraging  this  industry.  Instructions  were  scMit  to  all 
the  de])artments,  and  a  new  decree,  under  the  date  of  January  ir>,  1812, 
established  five  schools  of  clu^mistry,  >yhere  the  [)rocessi»s  used  in  this 
manufactuiv  were  taught.  Two  million  kilograms  of  raw  sugar  were 
also  (U'oduced  in  the  four  imperial  factori(»s  from  the  harvest  of  1812. 

The  manufacture  was  further  encouraged  by  granting  five  hundreil 
manufacturer's  licenses,  and  by  decreeing  that  all  indigenous  sugar 
sliould  be  exempt  from  taxation  for  four  years. 
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The  political  crisis  of  1814  was  a  terrible  blow  to  this  new  industry, 

and  caused  the  failure  of  all  the  manufacturers  but  one.    In  December 

of  1814,  however,  under  an  impost  of  about  three  and  one-third  cents 

per  pound,  while  that  of  foreign  sugar  was  five  cents  per  pound,  the 

industry  reWved.      New  and  more  elfective  methods  of  manufacture 

were  introduced,  and  sixty  or  seventy  per  cent,  of  juice  wa^  realized, 

instead  of  fifty  or  sixty  per  cent.,  the  amount  obtained  by  the  older 

processes.    The  yield  of  sugar  at  this  time  was  from  three  to  four  per 

cent.,  the  yield  of  molasses  five  per  cent.,  and  the  cost  of  manufacture 

about  seven  cents  per  pound.     From  this  time  till  18;j0  the  progress 

made  was  as  rapid  as  it  was  great.     In  1822  the  yield  of  sugar  was 

about  five  i)er  cent.,  and  the  cost  of  manufacture  five  and  a  half  cents 

per  pound.    The  amount  produced  at  this  time  in  one  hundred  ditterent 

establishments  was  about  five  tlumsand  tons. 

The  introduction  of  steam  power  had  a  marked  efifect  upon  this  indus- 
try. In  183C  the  number  of  manufactories  was  one  hundred  and  thiity- 
six.  Since  1840,  though  there  has  been  a  constant  struggle  between 
the  cane-growers  of  the  French  colonies  and  the  beet- growers  of  France, 
tbe  amount  of  beet  sugar  produced  in  France  has  doubled  every  ten 
years. 

In  1865-'C6  the  production  of  beet  sugar  had  reached  two  hundred 
and  seventy-four  millions  of  kilograms,  an  amount  more  than  sufficient 
to  supply  home  consumption  without  recourse  to  the  French  colonies. 

In  18»'i0  the  average  annual  consumption  of  sugar  in  France  per  each 
l)er8on  was  about  two  pouu<ls,  of  which,  the  beet-sugar  manufacture 
produced  about  nine  per  cent. 

In  1805  the  average  consumption  was  fourteen  pounds  per  each  per- 
son, the  beet-sugar  maimfacture  supplying  sufficient  for  that  amount. 

Tlie  nipid  growth  and  development  of  this  industry  throughout  Europe 
forms  one  of  the  most  interesting  spectacles  of  the  jnesent  century,  and 
the  economic,  social,  and  industrial  questions  to  which  it  has  given 
rise  have  attracted  the  attention  and  monojmlized  the  labors  of  thelead- 
inip:  minds  of  the  countries  in  which  it  has  been  established.  The  beet 
has  found  its  supporters  and  adherents  in  the  cabinets  of  kings,  the 
acedemies  of  science,  in  agricultural  societies  and  farmers'  clubs,  in  the 
machine  shop,  and  in  the  peasants'  cottage.  Xo  other  industry  of 
modern  times  has  so  successfully  harmonized  the  agricultural  and  manu- 
facturing interests  Avhich  have  heretofore  been  regarded  as  inimical  to 
each  other,  or  has  originated  and  si*i)ported  so  many  subservient  and 
minor  interests.  The  manufacture  of  sugar  has  been  established  and 
successfully  carried  on  in  Prussia,  Austria,  liussia,  Holland,  the  ZoU- 
vereiu,  Belgium,  Poland,  ancl  Sweden.  The  total  amount  of  sugar  pro- 
duced in  these  countries,  and  in  France,  is  six  hundred  and  thii-ty  thou- 
sand tons  per  annum.  Except  in  the  seaboard  towns  of  France  none 
other  than  beet  sugar  is  used  ;  the  same  is  true  also  of  Germany,  none 
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but  beet  sugar  is  consumed  in  Paris,  Vienna,  Berlin,  Dresden,  Leipsic, 
or  Munich. 

The  average  yield  of  sugar  for  the  past  eight  years  has  been  over 
eight  per  cent.,  and  of  molasses  about  2.40  i)er  cent. 

The  reduction  of  the  price  of  sugar  effected  by  means  of  the  substi- 
tution of  power  for  liand  labor,  and  the  introduction  of  new  and  usefiil 
machines  and  processes  is  illustrated  by  the  following  table,^  showing 
the  average  prices,  exclusive  of  duties  of  No.  12  raw  sugar  in  Paris  from 
1816  to  1805  inclusive,  omitting  the  period  from  1828  to  1854,  during 
which  time  the  price  gradually  fell : 

Table  showing  the  gradual  reduction  of  the  price  of  beet  sugar. 


1816. 

12.5cents. 

1825 

9.9ceDta. 

1858 

5.6emti 

1817 

11.6 

1826 

10.3 

<• 

1859 

&l   '• 

1818 

12.1 

1827 

9.9 

4< 

1860 

6.1   " 

1819 

11.6 

1828 

9.9 

«l 

1861 

5.9   " 

1820 

10.8 

1862 

59   " 

1821 

10.8 

1854 

5.8 

It 

1863 

&3   " 

1822 

7.8 

1855 

6.0 

II 

1864 

5.2   " 

1823 

8.6 

1856 

6.4 

II 

1865 

5.0   " 

1824 

10.3 

1857 

7.6 

II 

1866 

4.75- 

According  to  the  same  authority  the  total  production  of  sugar  in  the 
world  is  not  far  from  two  millions  eight  hundred  thousand  tons  in  the 
following  propoi'tions : 

Total  production  of  sugar  from  all  sources. 


Kind  of  HUgar. 

Percentage. 

Amount 

Sng^r  '»ano t t t..... 

71.42 

22,50 

5.00 

1.08 

Tom. 
2  000,000 

Beet 

630,000 

Palm 

140  000 

Maple........ .- - 

30,000 

. 

100.00 

2,800,000 

Thus  it  will  be  seen  that  the  beet  furnishes  nearly  one  qiuirter  of  the 
sugar  produced  in  the  worhl. 

A  recent  French  winter  thus  observes  :^ 

"  This  in<lustry  has  not  failed  to  perform  the  promises  of  its  youth, 
and  ha.s  justifie<l  by  its  rapid  develoi)ment  the  most  enthusiastic  hopes 
of  its  founders.  France  in  the  possession  of  the  beet  has  become  the 
fortunate  rival  of  the  most  floiu-ishing  sugar  colonies,  which  she  has  not 
only  surpassed  by  the  progress  made  in  manufacture,  but  also  in  pro 
duction,  which  is  not  inferior  in  hnpoitauce  to  that  of  the  island  o1 
Cuba." 

1  ride  Boet-root  Siijjar  and  Cultivation  of  the  I5eet,by  E.  B.  Grant,  Boston,  1867,  p.  19 

2  M.  Dnreau,  Iiui)|K)rt»  du  Jury  International  Exposition  Univereello  de'  1867,  Vol.  XI 
p.  284. 
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The  same  author  remarks  that  in  the  large  increase  in  the  consump- 
tion of  sagar  is  to  be  seen  a  solution  of  the  dilliculties  which  have 
existed  so  long  between  the  cane  and  the  beet-sugar  manufacturer,  and 
the  erentual  harmonizing  of  these  discordant  interests.  This  increase 
also  betokens  an  advanced  degree  of  comfort  and  a  higher  scale  of  living 
throughout  the  entire  population. 

Political  economists  recommend  the  liberal  use  of  this  article,  and  by 
80  doing  throw  their  influence  on  tlie  side  of  the  consumers,"  whose 
interest  it  is  to  effect  the  abolition  or  great  diminuticm  of  the  imposts 
and  duties  at  present  in  force,  the  proper  adjustment  of  which  presents 
»  many  difficulties  to  the  statesman. 

PRESENT  CONDITION  OF  THE  BEET-SUGAR  INDUSTRY. 

Since  the  establishment  of  the  beet-sugar  industry-  in  1812,  it  has 
spread  very  rapidly  over  all  continental  Europe,  and  at  the  present 
time  in  most  of  those  countries  is  placed  on  a  permanent  and  secure 
footing.  It  is  to  be  found  in  Austria,  Russia,  Prussia,  Germany,  Bel- 
gium, and  Holland,  and  its  introduction  into  England  is  seriously  dis- 
cussed. This  shows  a  remarkable  change  of  feeling  in  that  country  in 
regard  to  this  industry,  for  no  other  nation  was  so  strongly  opposed  to 
the  introduction  of  the  manufacture  of  sugar  into  France  as  England, 
or  contributed  so  much  to  defeat  this  object,  and  bring  this  industry, 
then  in  its  infancy,  into  ridicule. 

It  is  proposed  to  give  a  brief  <account  of  the  present  condition  of  this 
industry  in  the  different  countries  of  Europe,  and  to  enumerate  some  of 
the  benefits  which  have  resulted  from  its  introduction. 

We  will  commence  with  France,  for  in  that  country  the  manufacture 
of  beet  sugar  is  carried  on  more  scientifically  and  successfully  than  in 
any  other  part  of  Europe. 

FRANCE. 

Although  the  discovery  of  the  existence  of  a  crystallizable  sugar  in 
the  beet  is  due  to  Prussian  invention  and  intellect,  yet  the  successful 
application  of  the  discovery  is  due  to  the  genius  and  perseverance  of 
French  manufactuiers,  stimulated  by  the  assistance  and  approval  of  the 
government,  and  by  that  feeling  of  patriotic  pride  which  finds  its  expres- 
sion in  the  workshop  as  well  as  in  the  battalion.  The  viuied  fortunes 
which  beset  this  new  industry  have  been  already  noticed.  It  had  spread 
since  its  foundation  to  many  places  in  France,  and  in  1S^6  was  to  be 
found  in  active  operation  in  thirty-seven  departments,  the  number  of 
fectories  being  43(5,  although  the  production  did  not  exceed  40,000,000 
kOograms.  The  law  of  1837  by  which  a  duty  of  fifteen  francs  per  one 
hundred  kilograms  was  imposed  upon  mdigenous  sugar  caused  sixty-six 
manufactories  to  suspend  work,  and  drove  the  cultivation  of  the  beet 
from  seventeen  departments.  It  was  with  the  utmost  difficulty  that 
this  industry  could  be  maintained  in  the  northern  departments,  a  country 
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where  agriculture  flourished,  labor  was  abundant  and  fuel  cheap.  Sub- 
sequently the  improvements  in  agriculture,  the  establishmeut  of  catiak 
and  rjiilroads,  and  the  consequent  decrease  in  the  cost  of  transportation 
caused  this  industry  to  be  again  established  in  many  localities,  although 
the  nortli  still  remains  the  principal  seat  of  this  manufacture. 

The  following  table  from  the  report  of  M.  Dureau  shows  the  number 
of  factories  in  each  department  of  France  and  their  production  for  the 
year  1S0(>-'G7 : » 

Prodtiction  of  beet  sugar  in  France  for  the  year  18CC-'C7. 


Department 

o  » 

Production  in 
kilognmn 

Aime - 

80 
160 
32 
76 
55 
38 

39, 172,4M 

Nord 

77.922,287 

Oiae •- 

16. 813, 640 

Pas-de*Calabi '. 

35.44&974 

Soinme ............................... 

24, 73i,  431 

Other deDartmenttf...... ... --  --  -   - 

22,767,875 

Total 

441 

316, 854,  en 

"  In  the  depaitment  of  the  Aisnethisindustry  is  centered,  particularly 
in  the  arroiulissement  of  St.  (Juentins  Laoii,  and  Soissons.  In  the  depart- 
ment of  the  Nord,  the  arrondissements  of  VahMicieiines,  Lille,  Douai, 
and  Cambrai  contain  the  greatest  numberof  manufactories,  particularly 
the  first  two  mentioned.  In  the  Pa^s-de-Calais  there  are  the  factories  of 
Arras  and  Bctliuiie ;  in  the  Somme,  those  of  Peroiuie  and  of  Montdidier; 
in  the  Oise,  those  of  Compicgne  and  Senlis.  Although  the  amount  of 
beet  sugar  manufactured  has  larg(»ly  increased  since  1837,  the  number 
of  factories  is  k\ss,  and  but  twenty-four  departments,  instead  of  thirty- 
seven,  as  then,  enjoy  the  benefits  of  this  industry.  In  the  dei)artment 
of  the  Nord  alone  can  it  be  s;iid  that,  with  but  few  exee[)tions,  this 
industry  has  attained  all  that  can  be  attained.  The  manufactories  are 
numerous  throughout  the  whole  department;  eacli  commune  hjis  three 
or  four  establishments,  and  in  some  places  the  smoke  from  the  chimneys 
of  sixteen  or  si»venteen  factories  can  be  se(»n  on  the  Inuizon." 

The  foHowing  abstract  from  an  article  published  4lniing  the  K.vhibition 
shows  in  a  striking  manner  the  importance  which  this  industry  hits 
attained  in  some  of  the  districts  of  France.  *^ 

'K)nicial  returns  show  that  the  arrondissement  of  Valenciennes  pro- 
duced from  ISO  I  to  1S(>0,  iril,(KW>,()70  kilograms  of  molasses,  and  from 
18o3  to  1S(;0,  0.'>3,.'>-0  hectoliters  of  alcohol.  During  the  same  iK*riu4l  the 
sugar  factories  consumed  nearly  si.\  milliards  of  kilograms  of  biH.*t8,  a 
large  i»art  of  which  was  produced  in  the  neighboring  districts  and  sent 
here  to  Ik*  mannfacturt'd.    The  immense'  plantations  of  this  iiri*ondisse* 


'  iia/»)>oi-tH  (111  Jury  Inteniatioiial,  Vol.  XI,  p.  *JH7. 
'Exposition  UliiHti^i',  Vol.  1\,  v-'ilJi* 
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ment,  wbieli  formerly  sent  the  whole  crop  to  the  sugar  factories,  now 
send  a  large  part  of  it  to  the  distilleries,  and  the  great  fa(;tories  and 
refineries  are  forced  to  call  upon  the  neighboring  arrondissenients  for 
the  supply  necessary  to  keep  their  works  in  operation.  This,  however, 
does  not  seem  to  have  affected  the  manufacture  of  sugar,  for  the  arron- 
dissement  of  Valenciennes  has  exported  during  the  last  eight  years 
nearly  fifteen  millions  of  raw  sugar. 

''Tliis  district  contains  sixty-four  factories  which  furnish  occupation 
during  the  winter  season,  when  no  other  employment  can  be  obtained, 
to  7,000  men,  2,750  women,  and  2,670  children  of  both  sexes.  The 
wages  paid  to  these  operatives  for  the  one  hundred  and  twenty  clays' 
work,  which  is  the  lengtli  of  the  sugar-making  season,  amounts  to 
3,2.>0,OOO  francs.  If  to  this  amoimt  is  added  the  sum  of  800,000  francs 
paid  for  agricultural  labor,  the  sum  of  4,000,000  francs  is  rea<;hed,  which 
is  paid  as  wages  in  this  industry  annually.  The  sugar  factories  produce 
Mmually  6,201,000  kilograms  of  sugar,  1,621,700  kilograms  of  molasses, 
and  24,y90,(K)0  kilograms  of  pulp.  They  make  use  of  numerous  steam 
engiues  whose  aggregate  power  amounts  to  one  thousand  horses.  Finally 
this  industry  has  during  the  last  ten  years  paid  for  local  taxes  the  sum 
of  80,000  francs,  while  all  the  other  industries  of  the  arrondissement 
combined  have  contributed  less  than  90,000  francs." 

In  those  departments  into  which  the  cultivation  of  the  beet  and  the 
manufacture  of  sugar  have  been  lately  introduced,  the  newest  processes 
and  best  machinery  are  to  be  seen.  The  size  and  productive  power  of 
the  factories  have  generally  been  increased,  and  the  average  production, 
which  in  1836  was  90,000  kilograms  per  each  factory,  at  the  present 
time  has  reached  as  high  as  500,000  kilograms,  and  in  some  cases,  that 
of  the  largest  establishments,  1,500,000  kilograms.  The  amount  of  sugar 
usually  extracted  is  from  5.60  to  6  per  cent.  An  establishment  there- 
fore producing  1,500,000  kilogi'ams  of  sugar  would  work  up  from  25,000 
to  30,000  tons  of  beets,  which,  basing  the  prcxluction  at  forty  kilograms 
per  hectare,  would  require  from  650  to  750  he-citares  under  cultivation. 
The  average  amount  of  land  under  cultivation  for  each  factory  is  from 
^  to  300  hectares,  which  is  as  much  as  can  l>c  economically  worked, 
owing  to  the  difficulty  of  transporting  the  beets  to  the  factory. 

The  aggregate  amount  of  steam-power  employed  in  this  industry  is 
88,000  horses,  estimating  a  200  horsepower  engine  to  each  factory. 

The  amount  of  land  under  beet  cultivation  in  France  at  the  present 
time  is  estimated  to  be  110,000  hectares.  In  1857,  ten  years  ago,  it  was 
only  52,000  hectares. 

The  price  of  raw  sugar  at  the  present  time  in  France  is  from  sixty-one  to 
seventy  francs  i)er  one  hundred  kilogi*ams.  To  this  must  be  added  the 
duty,  which,  on  beet-root  sugar,  is  forty-two  francs  per  one  hundred  kilo- 
grams, and  on  French  colonial  sugar  thirty-seven  and  a  half  francs. 
After  being  refined  this  sugar  sells  for  one  hundred  and  twenty-five  to 
one  hmidred  francs  per  one  hundred  kilograms,  which  includes  the  duty* 
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The  production  of  beet-root  sugar  in  France  is  over  two  hundred  million 
kilograms ;  about  the  same  amount  is  imi>orted.  The  consumption  is  two 
hundred  and  fifty  million  kilograms,  and  the  difference  is  exported  in  the 
form  of  refined  sugar  to  England,  Switzerland,  America,  Algiers,  and 
other  countries. 

It  will  be  seen  that  France  nearly  supplies  her  own  consumption  of  * 
sugar,  although  (as  has  been  before  sho\vn)  that  consumption  has 
increased  steadily  every  year. 

GERMANY. 

The  development  of  this  industry  in  Germany  has  been  as  remarkable 
as  in  France,  and  its  progress  has  been  marked  with  the  same  success. 

While  under  the  direction  of  the  foimder,  Acliard,  who  was  assisted  by 
government  patronage,  it  was  represented  bj'  two  or  three  establish- 
ments, and  subsisted  until  1814.  From  that  time  till  1830  there  was  very 
little  or  no  sugar  manufactured  in  Germany.  In  1830,  measures  were 
taken  to  establish  this  industry,  for  its  development  in  France  proved 
that  the  manufacture  of  sugar  could  be  profitably  carried  on  in  Europe. 

Since  the  establishment  of  the  Zollverein  this  manufacture  has  been 
greatly  extended,  but  within  the  la.st  eight  years,  particularly,  it  has 
increased  to  such  an  extent  as  to  completely  drive  foreign  sugar  from  the 
market.  The  tiictories  are  unequally  distributed  among  the  different 
countri<\s  of  the  confederation.  The  greatest  number  is  to  be  found  in 
Pnissia,  and  ]>articularly  in  Silesia  and  Saxony,  the  soil  of  which  is  admi- 
rably adai)ted  to  the  cultivation  of  the  beet.  The  increase  of  the  number 
of  factories  in  Prussia  is  very  marked.  In  1840  ^lere  were  only  one  hun- 
dred and  two  establishments;  in  18G5,  two  hundred  and  thirty -four. 

In  the  Zollv(»rein,  as  in  France,  the  average  amount  of  sugar  produced 
by  each  factory  has  largely  increased  within  the  last  twenty  years,  and 
the  (rernian  manufacturers  are  enabled  ijot  only  to  work  up  more  beets 
per  day  than  forunTly,  but  to  extract  a  much  larger  percentage  of 
sagiir,  the  average  being  from  five  to  eight  per  cent. 

This  large  average  yield  of  sugar,  which  is  so  much  larger  than  it  is  in 
France,  is  one  of  the  results  of  the  ditten»nt  system  of  agriculture  pur- 
sued in  (lermany,  which  system,  in  its  turn,  is  due  to  the  manner  in  which 
the  tax  on  the  produ<*tion  of  sugar  is  collected.  In  France  the  duty  is 
collected  on  the  amount  of  sugar  pro<luced,  and  amounts  to  nearly  forty- 
four  francs  per  every  hundnnl  kilograms.  In  some  instances,  however, 
the  duty  is  collected  on  the  juice,  with  the  understanding  that  if  more 
sugsir  is  produced  than  estimated  it  shall  also  bi^  liable  to  the  tax.  In 
other  words,  the  duty  is  collected  on  the  nmnufactured  article. 

In  the  Zollverein   a  diflerent  system  exists.    Tlie  tax  is  levied  on  the 
lMH>t  lH»fore  it  is  rasped,  at  the  rate  of  1.87  ft'an<\s  per  each  hundred  kilo- 
grams of  nM)ts.    When  the  yield  of  sugar  is  eight  per  cent,  this  amoante 
to  a  tax  of  23.43  francs  i>er  every  one  hundred  kilograms  of  the  mana- 
facturei)  article.    If  the  German  manufacturer  can  extract  more  than 
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right  per  cent,  of  sugar  from  the  beet  this  increase  is  not  taxed.    With 
this  system  it  is  easily  seen  that  it  is  the  interest  of  the  manufacturer  to 
have  only  those  beets  produced  which  contain  the  greatest  amount  of 
sagar.    It  is  the  custom  also  to  cut  off  from  the  root  before  it  passes  into 
the  rasp  all  those  parts,  such  as  the  neck,  which  contain  the  smallest 
amount  of  sugar,  and  in  which  the  salts  and  nitrogenous  matters  are 
more  abundant    Such  a  system  as  this  does  not  tend  to  encourage  the 
agriculture  of  the  country.    The  manufacturers  in  many  cases  insist  that 
certain  manures  shall  not  be  used  on  the  land  at  all,  and  the  land  is 
never  manured  previous  to  raising  a  crop  of  beets.    The  production  per 
•  hectare  is  consequently  very  much  less  than  it  is  in  France,  the  average 
being  only  from  20,000  to  25,000  kilograms.    Beets  raised  in  this  man- 
aer  contain,  it  is  tine,  much  more  sugar,  but  produce  a  smaller  amount 
tf  waste  pulp,  which  is  used  in  other  countries  to  so  great  an  extent  for 
fodder  and  manure.    In  the  Zollverein  the  beet  is  cultivated   for  its 
mgar  alone,  the  object  being  to  produce  the  greatest  amount  of  sugar 
by  raising  beets  of  the  maximum  sweetness.    In  France,  on  the  other 
band,  the  beet  industry  is  thoroughly  agricultural,  and  has  for  its  object, 
not  only  the  production  of  sugar,  but  also  the  improvement  and  fertiliza- 
tion of  tlie  soil ;  and  upon  the  successful  cultivation  of  this  plant  the 
agriculture  of  many  districts  depends. 

The  states  of  the  Zollverein  have  quadrupled  their  production  during 
the  last  fifteen  years — 180,000  tons  of  sugar  having  been  produced  in 
im-^m  against  62y5Sii  tons  in  1850. 

The  quantity  of  imported  sugar  has  fallen  during  the  same  time  from 
52,i)68  tons  to  12,562,  showing  that  the  foreign  article  has  been  nearly 
driven  from  the  market.  , 

hi  ISCm-^GG  there  were  thirty  new  establishments  built  and  many  old 
ones  enlarged.  The  average  yield  of  sugar  is  eight  per  cent. ;  of  molas- 
ses, 2.40  iwr  cent.  This  includes  the  retunis  from  poorly  managed  fac- 
tories, and  those  worked  under  the  old  processes.  The  sugar  production 
of  the  Zollverein  is  at  the  present  time  190,000,000  kilograms.  Much 
of  the  sugar  is  obtained  from  the  infusion  of  dried  beet.  The  beets  being 
sliced  and  dried  and  sent  in  this  condition  to  the  manufactory.  As  an 
iUostration  of  the  proportions  which  a  manufactory  may  assume  when 
conducted  under  this  system  we  may  cite  the  establivshment  at  Waghausel, 
»ear  Carlsnihe,  in  the  Duchy  of  Baden,  in  which  3,000  people  are  em- 
ployed, a  capital  of  80,000,000  francs  ($16,000,000)  invested,  and  twelve 
ito^s  of  land  covered  with  buildings.  • 

The  consumption  of  sugar  in  the  Zollverein  for  the  year  1867  was 
160,000  tons. 

AUSTRIA. 

The  beneficial  results  produced  by  the  introduction  of  this  new  indus- 
try into  Austria  are  shown  by  the  fact  that  the  amount  of  sugar  con- 
Bumed  by  each  person  has  largely  increased ;  that  the  manufacture  su^- 
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plies  entirely  the  home  market;  that  large  quantities  of  sugar  are 
annually  exported,  while  at  the  same  time  the  tax  on  the  beets  used  in 
this  manufacture  is  the  source  of  a  large  revenue  to  the  state. 

The  following  information  in  regard  to  the  introduction  and  develop- 
ment of  the  manufacture  of  beet  sugar  in  Austria  was  communicated  to 
the  Department  of  State  by  Mr.  P.  Sidney  Post,  United  States  consul  at 
Vienna  :^ 

"  There  is  no  industry  of  Austria  which  ought  to  interest  the  United 
States  so  much  as  the  production  of  sugar  from  the  beet  root.  The 
United  States  appears  to  be  in  every  respect  as  well,  and  in  many  respects 
much  better,  adapted  for  its  production  than  this  country. 

"  Beets  containing  a  large  amount  of  saccharine  matter  can  be  abun- 
dantly and  cheaply  raised  in  all  the  northern  States,  and  especially  in 
the  northwest;  and  if  the  great  profit  of  converting  them  into  sugar 
was  fully  understood,  there  would  be  plenty  of  capital  for  the  supply  of 
the  necessary  machinery. 

"  The  machinery  is  expensive,  and  it  requires  a  large  amount  of  capi- 
tal to  commence  operations,  but  it  is  doubtful  whether  there  is  any 
branch  of  industry  which  would  so  well  repay  capital  and  enterprise. 
The  business  cannot  well  be  conducted  on  a  small  scale,  and  this  disad- 
vantage has,  doubtless,  hitherto  i)re vented  its  being  generally  adopted 
in  the  United  States.  But  when  it  shall  have  been  given  a  fair  trial,  it 
must  becxnne  a  very  important  interest. 

"  The  growth  of  the  manufacture  of  sugar  is  as  wonderful  as  the  his- 
tory of  the  legislation  on  this  subject  in  Europe  is  interesting.  The  em- 
bargo of  Napoleon  which  forced  on  France  the  production  of  sugar, 
proved  to  Austria  how  beneficial  tlK^ industry  would  be  to  this  empire; 
but  the  first  factories  were  not  built  until  ISIM). 

"In  18;50  there  were  two  factories;  in  1851, 100 ;  in  1861, 125  ;  in  1862, 
130;  1804,  130;  in  1800,  140. 

a  There  is  a  tax  levied  upon  the  beets  before  they  are  manufaetiu^ 
into  sugar,  and  by  this  means  the  exact  quantity  consumed  is  known. 

Quantity  of  beet^  converted  into  sugar  during  the  yearn  named, 

Cwt 

1851 - 5, 411,  770 

1853 0, 387, 319 

1855 7,  089, 390 

•1857 11 ,  892, 941 

1858 15,  081,  lU 

1859 21, 017, 574 

1800 18, 511, 909 

180 1 17, 082, 5W 

1802 17, 112,006 


1 


I'ide  K«*iM>rt  on  Conimrrcial  RrlutioiiH,  &c.^  for  l<:Mi7,  pp.  510. 
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Cwt. 

21,080,121 

18,288,911 

24, 197, 127 

21 ,  081, 368 

)  decrease  of  1862  and  1864  is  explained  by  bad  harvests ;  that  of 
d  1866  was  occasioned  by  the  wars  progressing  in  those  years. 
1866  the  140  sugar  manufactories  used — ^machines  for  cutting 
223 ;  cylinders  for  maceration,  44 ;  juice  centrifugals,  82 ;  juice 
,966;  refining  kettles,  &c.,  757;  evaporation  apparatus,  267;  pans, 
K)dumene  filters,  1,567. 
ring  the  last  sugar  campaign  there  were  consumed : 

wrt 10, 664, 614 

5wt 64, 235 

wt 1, 123 

cords 6, 041 

lene  for  filtering,  cwt 678, 290 

ping  the  campaign  and  part  of  the  time  during  the  rest  of  the 
ere  were  employed  in  the  sugar  manufactories  25,027  males  and 
females.  The  daily  wages  of  the  laborers  vary  from  twenty 
rs  to  one  florin  per  day,  and  there  were  paid  during  the  year  over 
X)  florins  on  account  of  wages.  While  in  1851  but  five  per  cent. 
IT  was  obtained  from  beets,  in  1861,  by  the  improvement  in 
ery,  the  manufacturers  were  enabled  to  obtain  six  and  a  half  per 
nd  in  1866  they  succeeded  in  obtaining  seven  and  a  half  per  cent. 
re  sugar  obtained  from  these  beets  equalled,  in  1851,  27,058,850 
;  in  1861,  115,059,636  pounds;  in  1866,  158,109,887  pounds.  At 
age  value  of  thirty  florins  per  centner,  the  amount  realized  from 
campaign  equals  36,407,000  florins ;  or  if  we  take  the  Austrian 
t  its  present  value,  and  reduce  the  quantity  to  American  meas- 
e  sugar  will  be  worth  $9  75  in  gold  per  hundred- weight,  and  the 
ield  will  be  worth,  in  gokl,  $14,562,800. 

t  government  tax  upon  the  beet  is  40.9  kreutzers  per  centner  of 
eets,  and  two  florins  (25i  kreutzer)  per  centner  fc^r  dried  ones, 
remnient  tax  on  beet  amoiuited — 

Florii  8, 

153, 377 

5, 659, 202 

5, 587, 838 

6, 989, 838 

6, 030, 097 

7, 926, 202 

6, 116, 589 

B  8 
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*^By  this  inCTteaaed  manii&ctiire  tlie  commeicial  pn^portloiiB  betwem 
the  exports  and  impMts  of  this  artide  have  been  ottirdy  changed,  as  is 
flhown  hj  the  following  taUee: 

Imp€frt9  amd  eiparts  afmgar  imto  amd/rom  FifWMi  «a  ctninen.* 
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•*  During  the  first  six  months  of  1867  neariy  700^000  centners  were 
exported.  Thos  it  may  be  seen  that  thiity-$ix  years  ago  all  the  sagtf 
used  in  the  empire  was  imj^orted.  ^ow  the  importation  of  sngarhtf 
eea^sed.  and  it  has  b^Hime  an  article  of  expi^rt  and  is  no  inoonsidetaM 
item  in  the  balani-e  of  trade. 

-  The  duty  on  the  imi>«>rtatiou  of  sugar  was  reduced  in  1855  and  in 
1S62«  and  the  interruption  in  the  steady  decrease  of  the  import  tod 
increase  of  the  exp«>rt  is  owing  to  this  cause. 

••The  heavy  tax  on  the  Inn^t  lH*fore  ixm version  into  sugar  operates  as  a 
tax  on  the  sugar.  When  sugar  l^ecame  an  article  of  exiwrt  there  was  a 
certain  recomiH'Usation  lixeiU  which  in  ISrK^  e«pialled  five  florins  sixteen 
kreutzers  per  centner  on  refinetl  sugar,  and  four  dorins  twenty  kreutzeis 
on  p»>wdered  sugar.  In  ISW  this  rei*omi>eus;ition  was  realized  to  six 
dorins  fitYy-4>ne  kreutzers  j>er  centner  on  refiuctl  sngan  and  to  five  floriJtf  ^ 
thirty  kreutzers  i^er  centner  on  iK^wdereil  sugar. 

••  The  o>ntinued  imiK>rt  of  molasst\<  is  explaiueil  by  the  fact  that  the 
molasses  obtaineil  from  the  beet  is  not  fit  tor  i*i>mmon  use,  but  is  used  fof 
producing  spirits.  | 

••Comparing  the  incomes  fn>m  customs  durA%  and  the  tax  on  the  pw-  ■ 
ductionof  sugar,  we  l\i\^  not  only  that  tlic  pn>[M>rrion  between  the  export 
and  imp«>rt  has  changetl.  but  that  ther\»  is  a  ixMisiderable  increase  i» 
consumption  at  home.    lii\-ing  the  iui^ome  in  nniud  numbers  we  have: 
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Ibe/toeMke^  fr(m,  the  manufactures  of  beet-root  sugar. 


VBO. 

na. 

IBB. 
U0D. 

m. 

w. 

HH. 


From  cnstomt 
datiet  on  im- 
ports. 

From  internal 
revenue  tax. 

Austrian  Jlor'B. 

Austrian  fior'*. 

5,300,000 

150,000 

5,900.000 

500,000 

6,600.000 

1,100,000 

3,600,000 

4, 100, 000 

400,000 

5, 100, 000 

400,000 

5,800.000 

1,409.000 

5, 600. 000 

800,000 

7,000,000 

200,000 

6,000,000 

100,000 

7.900.000 

100,000 

6. 100, 000 

"Notwithstanding  th6  diminished  customs  duty  on  sugar  by  the 
increase  of  the  amount  realized  from  the  internal  revenue  sugar  tax,  the 
total  result  has  grown  larger,  thereby  showing  that  the  domestic  con- 
Bomption  must  have  been  increased. 

"The  expense  of  the  manufacture  of  sugar  during  the  last  year  was — 

Austrian  florius. 

Cost  of  beets 3, 414, 000 

Cost  of  manufactured  sugar ^ 2, 582, 000 

Cost  of  manufactured  molasses 72, 700 

Ck»t  of  spodumene 3, 844, 600 

Cost  of  coal 2, 001, 100 

Cost  of  wood 63, 600 

Cost  of  peat 10, 800 

Cost  of  coke 1, 200 

Cost  of  wages 3, 500, 000 

Tax 6, 116, 600 

Total  expenses : . .      22, 196, 600 

Value  of  the  sugar  produced 36, 407, 000 

formterest,  profit,  &c 14, 210, 400 


"Thirty-nine  and  tliree. tenths  i)er  cent,  of  the  entire  income  therefore 
i^oams  for  interest  on  the  capital  and  profits  of  the  business.'' 

The  following  observations  are  extra<5ted  from  a  later  and  unpublished 
dispatch  from  Mr.  Post,  now  in  the  archives  of  the  State  Department, 
*nd  supplied  for  this  report : 

"The  production  and  export  of  beet-root  sugar  is  increasing,  and  the 
WBtory  of  its  increase  is  best  shown  by  the  following  table: 
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Table  showing  the  quantity  of  beets  taxed  and  ueed  duriJig  tke  kut  three 
years  in  Austria. 
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RUSSIA  AND  HOLLAND. 

Hie  present  prodaction  of  sugar  in  Enssia,  including  Poland,  is  from 
(Hie  hundred  and  fifteen  to  one  hundred  and  twenty  millions  of  kilograms 
annoally. 

This  country  is  destined  to  become  one  of  the  most  important  sugar-pro- 
dndng  countries  in  Europe.  The  soil,  which  is  a  rich  dark  loam,  pro- 
duces excellent  beets  without  manure,  and  is  acknowledged  to  be  the  best 
for  this  purpose  in  Europe.  The  number  of  kilograms  of  beets  per  acre 
is  generally  very  small,  (twenty  thousand,)  but  the  richness  of  the  beet 
U  remarkable,  nine  and  frequently  ten  per  cent,  of  sugar  being  obtained. 
Tke  number  of  factories  in  Eussia  at  the  present  time  is  four  hundred 
and  forty,  most  of  them,  however,  being  of  small  size. 

hi  Holland,  into  which  the  beet  has  been  recently  introduced,  the  cul- 
tivation and  manufacture  appear  in  the  most  flourishing  condition.  This 
18  owing  to  the  fertility  of  the  soil,  in  which  the  beet  gi'ows  to  its  full 
size,  and  retains  at  the  same  time  its  full  saccharine  properties. 

The  present  production  of  sugar  in  Holland  is  about  seventy-flve  thou- 
sand kilograms.    The  number  of  manufactories  is  ten. 

UNITED  STATES. 

Attempts  have  been  made  at  different  times  in  this  country  to  estab- 
lish the  manufacture  of  beet-root  sugar,  with,  however,  but  moderate 
wiccess.  All  of  these  attempts  have,  with  but  one  exception,  been  on  a 
ttnall  scale,  while  the  industry  was  still  in  its  infancy,  and  the  i)rices  of 
foreign  sugar  were  much  lower  than  they  are  now,  or  are  likely  to  be 
again. 

hil838-'39  the  "  ^Northampton  Beet-sugar  Company,''  of  Northamp- 
ton, Massachusetts,  made  several  hundred  pounds  of  this  sugar,  and 
sncceeded  in  raising  beets  of  excellent  quality  and  weight,  but  the  enter- 
prise did  not  prove  financially  successful.  The  most  complete  published 
sccount  of  this  attempt  is  that  given  by  Mr.  David  Lee  Child.^ 

This  enteri>rise  is  also  referred  to  by  Mr.  E.  B.  Grant.  Of  the  more 
wcent  endeavors  he  thus  speaks  :* 

"  In  18(53-'64  the  brothers  Gennert  of  New  York  conceived  the  idea 
of  manufacturing  beet  sugar.  Mr.  Thomas  Gennert  visited  Eiiroi)e  for 
the  purpose  of  studying  the  methods  there  employed.  Upon  his  retuni 
the  firm  selected,  the  prairie  lands  in  the  town  of  Chatsworth,  Livingston 
County,  Illinois,  purchased  twenty-three  hundred  acres,  erected  build- 
ings, and  commenced  the  cultivation  of  beets.  In  process  of  time  they 
S^thered  their  crop,  which,  owing  to  the  drought,  and  also  to  the  unfa- 
vorable method  of  planting,  yielded  only  ten  or  twelve  tons  to  the  acre. 
The  beets  were  of  excellent  saccharine  i)roperties,  containing  twelve  and 
<  half  per  cent,  of  sugar.    The  heavy  outlay  required  exhausted  their 


^  The  onltnre  of  the  beet,  and  mauufactiire  of  beet  sugar,  1840. 

'fieetr-ioot  sugar  and  cultivation  of  the  beet,  by  E.  B.  Grant.    Boston,  1867. 
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means ;  or,  to  use  their  own  wofds :  *  We  started  on  too  large  a  soale  for 
our  purse,  which  gave  out  too  soon  before  the  machinery  required  for 
successful  working  was  finished ;  but  experience  has  shown  us  sufficiently 
that  sugar  enough  is  contained  in  the  beets,  and  that  it  can  be  got  onti 
With  our  imperfect,  or  rather  incomplete,  machinery  we  extracted  seven 
per  cent,  in  melada.  Those  beets  would  average,  with  complete  machin- 
erj',  nine  per  cent.' 

"The  Messrs.  Gennert  have  put  their  property  into  a  stock  company, 
called  the  *  Grermania  Sugar  Company,'  and  have  six  hundred  acres  of 
land  in  cultivation  with  beets  this  season." 

Tlie  following  is  their  estimate  of  the  profits  of  working  one  hundred 
tons  of  l)e<>ts  per  day,  according  to  the  yield  of  sugar,  and  with  a  capital 
of  8200,000 : 

At  6  per  cent 73  per  cent,  profit 

At  7  per  cent 91  per  cent,  profit 

At  8  per  cent 109  per  cent,  profit 

At  9  per  cent 127  per  cent,  profit 

In  refening  to  this  same  euteri)rise,  the  Commissioner  of  Agricultnoe 
says  as  follows :  ^ 

^^A  promising  beginning  of  beet-sugar  making  has  been  commenced  at 
Chatsworth,  Illinois,  and  fine  samples  of  the  sugar  may  be  seen  in  the 
museum  of  this  department.  It  has,  of  course,  met  with  difUcultie^  sur- 
rounded by  new  cirrumstances,  with  high  rates  of  labor,  and  interest  on 
money,  which  will  all,  I  have  no  doubt,  be  eventually  overcome.  Many 
individuals  and  companies  stand  re<ady  to  engage  in  the  business  when 
its  success  upon  our  soil  is  fully  demonstrated.  Then  in  the  west,  as  in 
lilurope,  flourishing  villages  will  spring  up  upon  prairies  that  are  nof 
witlumt  ])opulation  or  improvements;  and  an  imi)etus  will  be  given  to 
all  other  business  by  the  successful  manufacture  of  a  raw  pitMluct  taken 
from  adjacent  fields,  involving  the  supply  of  an  imperative  want  of 
every  class  of  our  people.'' 

The  testimony  of  the  best  authorities  on  this  subject,  and  the  attempts 
themselves,  prove  that  the  beet  may  be  grown  successfully  on  our  soiU 
and  that  when  capital  and  enterprise  are  brought  to  the  aid  of  this 
industry,  success  in  sugar-making  will  be  assured  beyond  doubt. 

NEW  P1K)CKSSKS  AXl)  MACITiyEHY. 

Hefore  giving  a  detailed  account  of  the  machinery  and  apf>arata8  used 
in  the  manufactui'e  of  beet-r<M>t  sugar,  it  has  been  thought  ailvisable  to 
brietly  enumerate  the  priK^esses,  and  ivjun't  the  nuu'hinery  employed  at 
the  i>res<Mit  time.  This  notice  is  condensed  from  an  article  by  Mr.  Bas- 
set,  published  in  Ktudvs  Mur  rExpoHition, 

The  manuiacture  of  beet  su;;ar,  cane  sugar,  and  any  sugar  extracted 
from  a  v<»getal)h*  juices  or  sap  containing  saccharine  matter,  de|>end» 

'  Prvlitiiiimry  Ufintrt  of  x\w  Couim\»H\o\wT  ot  \\;yWvl\\.ww,  fw  tUo  year  1867,  p.  10" 
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upon  the  following  operations:  1st.  The  extraction  of  the  sweet  juice 
fiom  the  plant  or  part  of  the  plant  which  contains  it.  2d.  This  juice, 
which  is  never  pure  enough  to  produce  good  crystallizable  sugar,  by  sim- 
ple evaporation,  must  be  purified.  3d.  The  juice  must  then  be  concen- 
trated, in  order  to  allow  crystallization  to  take  place.  4th.  It  must  then 
be  crystallized.  5th.  The  crystals  must  then  be  purified.  6th.  The  sugar 
must  then  be  refined. 

GThe  following  are  the  principal  methods  used  in  the  manufacture  of 
beet  sugar  at  the  present  time. 

The  beet  from  which  the  juice  is  to  be  extracted  must  be  first  cut  up. 
The  beets  are  sometimes  cooked  previous  to  this  operation,  but  the  more 
common  way  is  to  use  them  raw.  For  this  operation,  cutters  are  used 
which  cut  the  beets  into  ribbons  or  slices,  or  the  root  is  submitted  to  the 
action  of  a  rasp,  and  a  pulp  of  the  proper  degree  of  fineness  obtained. 
The  last  method  is  the  one  generally  used. 

The  pulp  is  then  submitted  to  pressure,  an  operation  which  is  per- 
fionned  in  various  ways.  The  more  common  way  is  to  put  the  pulp  into 
sacks  of  a  coarse  woolen  material,  which  are  piled  in  layers  upon  a  frame, 
each  layer  being  separated  by  a  plate  of  iron,  perforated  with  holes,  or 
by  a  grating  of  the  same  material,  with  narrow  spaces  between  the  bars. 
These  sacks  are  then  submitted  to  pressure,  which  is  done  by  an  ordi- 
nary screw  press,  or  by  a  hj-draiilic  press,  or  by  both.  The  sacks,  after 
being  used,  are  washed  and  soaked  in  a  weak  solution  of  tannin. 

The  pressure,  no  matter  how  effectively  i)erformed,  fails  to  extract 
more  than  seventy -five  or  eighty  per  cent,  of  the  juice.  As  the  beet  con- 
tains ninety-eight  per  cent,  of  water,  sugar,  and  soluble  matter,  and  only 
two  per  cent,  of  residuum,  there  is  a  loss  by  this  process  of  from  eighteen 
to  twenty  per  cent,  of  juice.  To  i)revent  this  loss,  the  extraction  of  the 
juice  by  maceration,  or  the  use  of  water  instead  of  pressure,  has  been 
attempted.  Various  machines  and  processes  have  been  used,  generally 
with  excellent  success,  but  this  method  has  not  as  yet  superseded  the 
more  common  method  of  pressure. 

The  name  given  to  the  process  of  purification  of  the  juice  is  defecation. 
The  object  is  to  remove,  as  far  as  possible,  the  foreign  matters  remaining 
in  the  juice  after  pressure.  These  are  principally  nitrogenous  matter, 
mineral  substances,  coloring  matter,  and  the  coagiilable  albumen.  The 
coa^ilable  albumen  is  removed  by  the  a<jtion  of  heat,  which  causes  it 
to  become  insoluble.  To  remove  the  other  matters  lime  is  added.  Tliese 
&nn,  with  the  lime,  insoluble  compounds  which  are  easily  eliminated, 
but  as  an  excess  of  lime  conxbines  with  the  sugar  and  forms  saccharate 
(rf  lime,  which  causes  a  loss  of  sugar  by  its  becoming  dissolved,  and  as 
this  saccharate  is  injurious  to  the  manufacture  of  good  sugar,  being  one 
of  the  most  active  causes  of  discoloration  in  cooking,  and  its  presence 
producing  suere  gra^,  it  is  necessary  to  eliminate  this  excess  of  lime. 
This  was  formerly  done  by  i>assing  the  juice  through  animal  charcoal. 
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Mr.  Basset^  observes  that  he  is  ignorant  what  have  been  the  motivet 
which  have  induced  manufacturers  to  make  use  of  this  operation,  and 
remarks  that  the  animal  charcoal  has  no  effect  on  the  lime;  that  it  does 
not  act  upon  the  saccharine  alkalies;  and  that  its  decolorizing  power-* 
the  only  one  it  possesses — ^is  of  no  value  when  the  liquid  is  not  free  fnmk 
the  ulterior  causes  of  the  color,  i.  e.,  the  alkaline  bases.  The  nse  of  lime 
in  large  quantities  for  the  puri)ose  of  eliminating  the  foreign  matters 
contained  in  the  juice  has  therefore  been  proposed.  A  solution  of  sao- 
charate  of  lime  is  thereby  obtained,  which  is  cleared  of  the  lime  by 
passing  a  current  of  carbonic  acid  gas,  obtained  by  the  combustion  of 
coal,  through  it.  This  is  in  principle  the  process  which  is  known  to-day 
under  the  name  of  carhonation.  The  carbonic  acid  acts  upon  the  lime, 
but  has  no  i>ermanent  effect  upon  the  alkalies.  It  is  true  that  the  sao- 
charate  alkalies  are  decomposed  by  the  carbonic  acid,  but  as  the  alka- 
line carbonates  are  not  removed,  the  saccharates  are  again  brought 
together  by  the  heat,  and  are  an  active  cause  of  coloring  and  loss.  M. 
Basset  recommends  the  use  of  8ui)er-i)ho8phate  of  lime  in  defecation,  it 
being  a  cheap  substitute  and  a  more  effective  agent  than  carbonic  acid, 
eliminating  the  lime,  and  at  the  same  time  destroying  the  effect  of  tiie 
alkaline  salts  which  the  juice  contains.  By  some  manufacturers  sulphate 
of  alumina  is  used  to  eliminate  the  lime.  Tliis,  also,  is  an  effective 
agent,  and  prevents  coloring,  but  by  its  use  dejmsits  are  left  in  the  juice 
which  are  diflieult  to  remove,  and  a  sulphate  of  lime  is  produced,  which 
must  be  removed  by  filtering  at  twenty-six  or  twenty-eight  degrees 
Beaum<^. 

The  different  pixxiesses  used  in  i)imfying  the  juice  are  briefly  described 
by  Basset  as  follows:* 

ORDI>^ARY  PROCESS. 

Elevation  of  the  juice  to  the  teniiH*rature  of  seventy-five  or  eighty 
degi'ees  centigrade;  introdu(;tion  aiul  mixture  of  milk  of  lime;  elevation 
of  the  temp<»rature  to  the  boiling  point;  time  to  allow  the  liquid  to  set- 
tle; decantation  of  the  clear  juice;  pressure  of  the  foam  and  insoluble 
deposits:  filtration  of  the  juice  through  animal  charcoal. 

BARNUEL  PROCESS. 

This  is  the  same  as  the  al)ove,  with  the  following  mmlifications:  An 
excess  of  lime  is  introduced  so  as  to  turn  the  sugar  into  saccharate  of 
lime.  The  li(]uid  is  then  decanted  and  submitted  to  a  curn»nt  of  earlM>nic 
acid.    The  juice  is  then  allowed  to  s<»ttle  and  filtered  as  above  described. 

The  sulphate  of  alumina  i)r(K.*ess  has  been  In^fore  referitMl  to. 

DOUBLE   CARBONATION. 

This  is  similar  to  Barnuers  process,  Avith  this  exception,  that  after  the 
first  action  of  the  carbonic  acid  a  new  quantity  of  lime  is  introiluced,  and 


•  fitudeH  Hiir  rKxiMWtiou  do  Hj>7.  :F  FiumjIcuIo,  30  juiu  1S67. 
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liie  jmoe  is  again  sabjected  to  the  carbonic  acid.    Decantation  and  fil- 
tntiim  the  same  as  above  described. 

TBOUBLED  DEFECATION. 

Elevation  of  the  jnice  to  the  temperature  of  seventy-five  or  eighty 
dcipcees  centigrade;  introduction  of  lime;  then,  without  decantation,  the 
introdaction  of  carbouic  acid.  Decantation,  pressure  of  the  deposits,  and 
filtration  of  the  juice  through  animal  charcoal,  aa  before  described. 

CONCENTBATION. 

The  purified,  filtered,  and  decolorized  juice  is  concentrated  by  the 
action  of  heat,  which  causes  it  to  lose  its  excess  of  water,  and  brings  it 
gndoally  to  the  density  necessary  for  crystallization.  This  oi)eration  is 
fivided  into  two  part« :  concentration,  properly  so  called,  and  cooking 
or  baking.  It  is  well  known  that  the  boiling  x)oint  of  a  liquid  in  a 
laeamn  is  at  verj'  much  lower  temperature  than  it  is  when  exposed  to 
atmospheric  pressure.  Upon  this  principle  the  application  of  the 
YacaoiD  in  concentrating  and  cooking  the  juice  rests. 

He  introduction  of  vacuimi  boilers  is  almost  the  only  improvement, 
in  reality,  which  has  been  made  in  the  manufacture  of  sugar  for  thirty 
years,  for  the  elements  of  all  the  other  improvements  which  have  been 
made  were  contained  in  the  old  i)rocesses.  With  the  apparatus  now 
used,  it  is  impossible  to  caramelize  tlie  sirup,  and  the  cooking  or  baking 
nay  be  pushed  to  crystallization — an  operation  which  is  called  baking  in 
Siains,  and  which  is  described  at  length  in  the  accomi>anying  report ; 
InaUy,  the  heat  is  not  sufficient  to  cause  the  saccharate  alkalies,  which 
lave  been  left  in  the  juice,  to  i>roduce  any  reaction  of  importance.  The 
nachines  for  concentration  which  have  produced  the  best  result  are 
Baaofactured  by  MM.  Cail  &  Co.,  and  are  known  as  machmes  of  triple 
dfect 

CRYSTALLIZATION. 

This  is  usually  done  in  vats.  The  siiTip  is  exposed  to  a  temi)erature 
of  from  thirty  to  thirty-five  degrees  centigrade,  which  is  maintained  as 
wufonn  as  possible  till  the  crystallization  is  complete. 

The  turbine,  by  means  of  which  the  sirup  is  separated  from  the  crys- 
tallized sugar,  is  a  gi'cat  improvement  over  the  ordinary  and  older 
laethods.  By  the  use  of  this  machine  the  purification  of  the  crystals  of 
ngar  is  reduced  to  an  almost  instantaneous  mechanical  operation. 

The  other  operations  and  i)rocesses  connected  with  the  manufac- 
ture of  sugar,  some  of  which  are  recent  and  some  of  older  date,  will  be 
described  at  length  in  the  accompanying  report.  At  the  present  time 
4e  machinery  for  a  complete  and  well-arranged  sugar  factory  consists 
of  washing  machines,  rasps,  presses — mechanical  and  hydraulic,  boilers 
of  defecation,  carbonic-acid  boilers,    carbonic-acid  geuexotoiSk^  Io^wcdl 
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presses,  animal  charcoal  filters,  macliines  for  concentrating  and  cookiii|| 
the  sugar,  crystallizing  vats,  turbines  and  furnaces  for  revivifying 
animal  charcoal.    To  this  must  be  added  the  engines  and  general 
the  size  and  cost  of  which  depend  necessarily  upon  the  extent  of 
fiujton". 

Of  tlie  improvements  which  have  been  made  of  late  years  in 
methods  and  processes  of  manufacturing  sugar,  M.  Constant  Say 
the  following  observations :  ^  • 

^^  Since  1857  the  manufacture  and  refining  of  sugar  has  made 
progress,  the  result  of  which  is  the  production  of  sugar  at  a  lower 
than  formerly.    The  principjil  improvements  in  the  manufacture  are 
the  process  of  double  carbonation,  the  apparatus  of  triple  effect, 
roasting  in  vacuoy  and  the  use  of  centrifugal  machines." 

THE  DIFFUSION  PBOCESS. 

Mr.  Post,  consul  of  the  United  States  at  Vienna,  Austria,  writes 
follows  eon(»eniing  the  new  diftusion  process : 

" The  new  process  rc<*ently  indented  by  Mr.  Julius  Robert,  a 
manufacturer  of  Scelowitz,  Austria,  is  working  a  complete  change  in 
manufactories  here,  and  will  doubtless  exert  a  great  influence  on  an 
tended  introduction  into  the  United  States,  and  it  is  adapted  to  e: 
ing  th('  crystalline  sugar  from  either  sugar  cane  or  beet  root. 

"  Without  entering  into  an  extended  description  of  this  invention, 
may  say  that  the  process  ditters  radically  fi'om  the  old  methods,  thflf^^ 
leading  principle  being  to  obtain  the  juice  contained  in  the  cane  or  beet  ■ : 
root,  and  to  this  end  they  employed  repeated  grinding,  or  maceration, 
or  powerful  i>ressure. 

"^Ir.  Koberts's  'ditfnsion  process'  does  not  aim  at  obtaining  the  juice 
contained  in  the  cells  of  the  (»ane  or  beet  root,  but  to  extract  only  the 
crystallizable  sugar  contained  in  that  juice,  and  to  leave  whatever  elae- 
it  contains  in  the  cells.    To  accomplish  this  purpose,  the  sugar  eaneor 
beet  rm>ts  aiv  cut  into  small  slices  and  put  into  a  number  of  vata, 
which  are  connected  by  pipes  running  ti-om  the  bottom  of  one  vat  to  tb« 
top  of  the  next  succeeding.    Water  of  a  certain  temi>envture,  and  of  » 
quantity  ])roportioned  to  the  weight  of  the  cane  or  beet  root  in  the  vata^ 
is  mixed  with  the  material  in  the  first  vat,  and  allowed  to  remain  until* 
it  takes  up  a  portion  of  the  siiccharine  matter,  or,  so  to  speak,  until  the 
sugar  in  the  vat  is  equalized  between  the  water  and  the  cane  or  beet 
root.    That  is  to  say,  if  the  lu'ct  root  contains  eight  per  cent,  of  sacelia- 
rine  matter,  the  water  will  take  up  four  per  cent.    This  water  is  then 
fi>reed  by  hydraulic  pivssui-e  into  the  second  vat,  liUed  with  beets. 

''  It  already  contains  four  per  cent,  of  sugar;  but  the  beets  having 
eight  percent.,  it  will  apiin  e^pialize  itself,  and  when  forced  into  the 
third  vat  will  contain  six  per  cent,  of  saccharine  matter.  In  this  i«J 
the  water  becomes  moi*e  and  moiv  impregnated  with  saccharine  matter, 
until  it  contains  almost  as  much  as  the  beet  itself.    To  return  to  the 
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tost  Tat,  we  find  that  the  first  application  of  water  extracted  one-half,  or 
four  per  cent,  of  the  sugar.  When  this  water  was  forced  into  the  second 
Tit  the  fresh  water  which  forced  it  out  and  supplied  its  place  extracted 
two  per  cent,  more  before  the  saccharine  matter  became  equalized  be- 
tween the  water  and  the  beets.  This  water  is  then  forced  into  the 
teoond  Tat,  and  the  fresh  water  which  supplies  its  place  finds  the  beets 
eimtaining  but  two  per  cent,  of  saccharine  matter,  and  the  next  filling 
finds  but  one  i>er  cent.,  and  in  this  way  the  sugar  is  extracted  to  within 
one-half  of  one  per  cent. 

"It  is  said  that  by  this  process  the  raw  material  is  much  purer  than 
ilien  extracted  by  any  other  method — ^that  from  the  same  beets  one-half 
per  cent,  more  crystalline  sugar  is  obtained  than  by  the  application  of 
preflsure.  The  expenses  for  cloth,  and  the  cleaning  and  renewing  it,  are 
aitiiely  done  away  withj  the  expense  for  motive  power  and  machinery 
is  considerably  reduced,  and  the  expense  of  manual  labor  is  much  less, 
leqniring  but  one-quarter  of  the  number  of  laborers  necessary  for  the 
pressing  purpose. 

"In  the  United  States,  where  labor  is  so  expensive,  this  innovation 
must  prove  of  incalculable  importance.  The  only  thing  required  in  this 
new  process  not  necessary  in  the  old  is  an  additional  supply  of  water, 
an  article  tolerably  plenty  and  cheap  wherever  this  manufacture  is 
likely  to  be  introduced  in  our  country. 

"That  this  process  is  really  the  great  improvement  claimed  no  longer 
admits  of  dispute.  Mr.  Roberts  has  thoroughly  tested  it  in  his  factory, 
and  has  adopted  it,  as  have  also  six  other  factories,  two  in  Austria,  two 
in  Prussia,  one  in  Russia,  and  one  in  Bavaria." 


CHAPTER    II. 
CULTIVATION  AND  PRESERVATION  OF  THE  BEET.^ 

VARIETIEfl  OF  THB  BEET— SOUjB  ADAPTED  TO  THE  CULTIVATION  OF  THE  BEET— IfXTBOOi 

of  cultivation — ^manuring — cultivation  in  drills — cultivation  in  hilu-^ 
Sowing — Hoeing  and  weeding — ^Hilling  up — ^Harvesting— Pbessrvatiox  ov 
THE  beet. 

VARIETIES  OP  THE  BEET. 

The  beet,  which  is  a  native  of  Turkey,  is  a  half-hardy  biennial  planb  J 
Its  roots  attain  their  full  size  during  the  first  year.    The  seeds  are  pro> 
duced  from  transplanted  roots,  after  which  the  plant  dies. 

According  to  an  analysis  of  the  beet  by  Professor  Payen,  it  containft— 

PerMnt 
Water 8M' 

Sugar  in  solution lOJS 

Cellulose  and  i)ecto8e -8 

Albumen,  caseine,  and  nitrogenous  matters L5 

Malic  acid  j  i)ectine;  gummy  substances;  fatty,  aromatic  and  color- 
ing matters;  phosjihateof  lime;  phosphate  of  magnesia;  silicate, 

nitrate,  sulphate,  and  oxalate  of  potash,  &c 3.7 

loao 


Among  the  many  varieties  of  the  beet  the  following  may  be  enume- 
rated as  best  adax)ted  for  agricultural  and  manufacturing  purposes: 
Tlie  long  red  mangel-wurzel,  the  (iiermau  red  mangel-wurzel,  the  long 
white  green-top  mangel-wurzel,  the  long  white  red-toi)  mangel-wurzel^ 
the  yellow  globe  mangel-wurzel,  the  Imperial,  the  Magdeburg,  and  the 
White  Sugar  or  White  Silesian.  The  white  or  swe4?t  turnip  variety  ia 
the  most  desirable  for  general  cultivation.  Of  this  variety  there  are 
two  kinds,  viz:  the  white  beet  root  Avith  a  rosy  collar,  which  contains 
the  largest  amount  of  sugar;  and  the  Silesian,  a  white  beet  root,  with  a 
gwon  colhir,  containing  less  sugar.  The  roots  of  the  Silesian  variety 
grow  almost  entirely  below  the  surface  of  tlie  grcmnd,  and  owing  to  their 
conipa(*t  and  tirm  texture,  resist  both  frosts  and  spontaneous  alterations 
better  than  any  other  variety. 

Those  who  are  not  only  distillers,  but  who  are  at  the  same  time 
growers  of  the  lH*et  root,  and  who  endeavor  to  obtain  not  only  an  aban- 
<laut  cro])  of  saccharine  matter,  but  also  a  large  cii)])  in  weight  of  roots 
per  acre,  may  advantageously  rais<»  beets  which  yield  even  less  sugar 
than  the  Silesian  variety,  and  which  contain  extraneous  substances 
pnjtulicinl  in  the  manufacture  of  sugar,  but  not  tn  the  distillation  of 
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aleohol.  Amoug  these  varieties  may  be  named  the  yellow  beet  of  Ger- 
Bany,  an  oblong  root  with  a  yellow  pulp,  the  beet  with  a  pale  yellow  skin 
asd  white  pulp,  only  slightly  elongated — a  variety  which  has  been 
tMmd  in  some  countries  nearly  as  rich  in  sugar  as  the  sweet  turnip.  It 
18  customary  in  Europe  for  sugar  factories  and  distilleries  to  supply  the 
growers  with  seed,  at  the  same  time  contracting  for  the  crop  when 
giowit    The  French  factories  generally  furnish  the  Silesian  beet  root 

BotXl*  Q 

To  maintain  the  quality  of  the  beet  unimpaired  it  is  necessary  from 
tine  to  time  to  renew  the  seeds,  and  select  them  with  care.  The  sim- 
llest  means  which  can  be  emplo^^ed  for  this  purpose  is  a  salt  bath,  into 
^hich  the  beets  are  plunged,  and  their  density  ascertained.  The  sweet- 
eit  beets  sink  to  the  bottom,  and  are  preserved  for  seed.  By  careful 
ideetion  in  this  way  M.  Yillenorman  has  obtained  plants  which  contain 
faiteen  or  fifteen  x>er  cent,  of  sugar.  The  richness  in  sugar  is  ordiuarily 
m  inverse  ratio  to  the  size  of  the  beet,  and  in  direct  ratio  to  the  density. 

Grant  considers  the  white  Silesian  variety  to  unite  most  of  the  desira- 
Ue qualities  for  manufacturers.  He  says:  ^^For  the  use  of  sugar  man- 
i&etarers  the  kind  of  beet  that  can  be  cultivated  with  the  most  advantage 
if  that  which  is  richest  in  sugar  and  contains  the  smallest  amount  of 
alkaline  salts.    It  is  distinguished  by  the  following  characteristics: 

"First.  Its  roots  must  have  neither  the  form  of  a  carrot,  nor  of  a 
tnber,  but  be  shaped  more  like  a  Bartlett  pear.  It  must  be  long  and 
dender,  gradually  tapering  and  free  from  large  lateral  roots. 

"Second.  It  must  not  grow  above  the  surface  of  the  soil. 

"Third.  It  must  have  a  smooth  white  surface,  and  the  flesh  be  white 
ad  hard. 

"Fourth.  Its  size  must  not  be  too  large,  and  its  weight  not  exceeding 
•w  to  eight  i)ound8. 

"The  white  Silesian  beet,  which  is  the  one  in  general  cultivation  f(jr 
Banofacturers,  unites  most  of  these  qualities;  and  of  otiior  kinds  those 
ire  most  preferred  whose  foliage  is  not  upright,  but  broad,  spread- 
ing, and  lying  upon  the  surface  of  the  ground.  The  roots  of  beets  pos- 
«88ing  this  peculiarity  grow  entirely  beneath  the  surface." 

SOILS  ADAPTED  TO  THE  CULTIVATION  OF  TUE  BEET. 

The  most  i)roductive  soils  are  those  composed  of  clay  and  sand,  being 
at  the  same  time  somewhat  calcareous,  deep  and  easily  ploughed. 
Sandy  soils  which  contain  clay  and  carbonate  of  lime  also  yield  good 
crops,  if  they  do  not  suflfer  from  prolonged  drought.  On  soils  almost 
entirely  argillaceous  or  calcareous  the  beet  root  attains  but  moderate 
aie,  and  is  liable  to  suffer  from  drought  as  well  as  from  wet.  Argilla- 
«was  soils,  in  order  to  be  fitted  fen*  the  cultivation  of  the  l>eet,  must  be 
improved  by  draining.  It  is  impossible  to  raise  a  good  crop  on  gravelly 
WiL  whatever  may  Ik*  its  chemical  constituents,  inasmuch  as  the  roots 
hifaicate  and  divide  into  several  smaller  roots,  which  are  apt  to  retain 
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gravel  and  ficmall  stones  which  are  afterwards  very  ii\jarioiis  to 
machinery  when  the  roots  are  cut. 

Grant,  in  his  treatise  before  quoted,  says:  '<  Ground  that  is  mell 
warm,  and  fertile,  free  from  saline  and  alkaline  constituents,  not  m 
and  of  a  nature  little  liable  to  suffer  from  drought,  easy  to  work  lat 
autumn  and  early  in  spring,  with  a  comparatively  permeable  subi 
penetrable  by  the  tap-root  of  the  beet,  that  affords  natural  drainagi 
that  it  may  be  worked  soon  after  rains,  is  suitable  for  the  crop  in  qi 
tion." 

Count  Chaptal,  a  great  cultivator  as  well  as  a  sugar  manufacto 
says:  ^^  All  grain  fields  are  more  or  less  suitable  for  beets,  but  especi 
those  having  a  depth  of  twelve  or  fifteen  inches  of  rich  vegetable  moi 
Fine,  sandy  alluvial  bottom  lands,  overflowed  in  the  winter  or  ei 
spring,  are  favorable  for  the  beet,  and  they  need  no  artificial  manure 
they  are  enriched  by  the  inundations.  Beets  require  to  be  planted 
thoroughly  cultivated  land  in  which  the  sods  are  entirely  rotted*" 

The  beet  is  generally  cultivated  in  rotation  with  other  crops,  the  Sf 
ground  being  successively  sown  with  beets  the  first  and  second  ye 
wheat  the  third,  clover  the  fourth,  and  oats  the  fifth.  When  maunr 
more  sparingly  used,  a  rotation  of  crops  every  four  years  is  practic 
the  yearly  order  being  beets,  wheat,  clover,  and  oats. 

METHODS  OF  CULTIVATION. 

Beets  are  grown  in  two  i>rincipal  ways,  in  drills  and  in  hills.  - 
latter  method  has  of  late  years  been  much  practiced  in  EuroxK^,  an< 
attended  with  highly  satisfactory  results.  In  (bill  cultivation  the  I> 
ba.sle  plough,  drawn  by  ten  oxen  on  heavy  and  by  eight  oxen  on  lii 
soils,  is  used.  The  depth  of  the  furrow  is  never  less  than  twenty -eij 
•  o^  thirty  ctmtinieters,  and  frequently  thirty  or  thirty-five  when  the  i 
is  of  such  a  character  as  to  permit  of  it.  A  furrow  of  this  <lepth  all< 
the  root  to  strike  dtK*i)ly;  and  though  the  fonuation  of  the  fun 
requiivs  the  exeixiise  of  considerable  power,  yet  it  brings  to  the  siu4 
in  i>laces  wht»re  gcKHl  soil  is  scarce  the  argillaceous  subsoil,  which 
coming  in  contat't  with  the  air  is  fertilized  and  improved  by  mixing  t« 
the  vegetable  soil  and  manure,  the  depth  of  the  fertile  ground  at 
same  time  being  increased. 

Argillac4Mms  soils  are  all  twice  ploughed  before  winter,  and  must 
ready  lH»lbre  the  heavy  frosts.  It  has  been  noticed  that  after  thaw 
these,  soils  Inn'onie  veiy  friable,  and  that  part  of  a  field  which  is  ])loug] 
lM»fore  the  frost  yields  a  crop  far  superior  to  tliat  jjart  of  the  siinu*  fl 
plouglitMl  in  the  spring,  liight  soils  are  ploughed  in  the  sxiiing,  wl 
nianun^  <*an  1k»  nu»re  finely  us<»d,  large  <iuantities  being  i)roduccHl  diir 
factory  work,  which  lasts  from  September  15  till  January  31,  diu: 
which  time  the  largest  number  of  oxen  aiv  fattened.  The  sjuue  metb 
of  tillage  aiv  employed  on  soils  on  which  oats  have  been  sown  the  y 
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before,  and  on  which  a  crop  of  beets  is  to  be  grown,  as  on  those  which 
have  grown  one  crop  of  beets  and  are  to  be  again  planted  for  a  second 
crop. 

MANTJBXNO. 

As  soon  as  harvest  is  over  manure  is  hauled  from  the  stables  to  the 
flddSy  at  the  rate  from  fifty  to  sixty  cubic  meters  to  the  hectare,  ou  soils 
on  which  oats  have  been  grown,  and  which  are  to  be  planted  with  beets. 
On  soils  on  which  a  second  crop  of  beets  is  to  be  raised  the  same  amount 
tf  manare  should  be  used,  although  growers  are  often  obliged  to  content 
Acmselves  with  less.  Stiff  and  clayey  soils  are  first  manured  and 
pinghed,  and  the  ploughing  should  commence  as  soon  as  the  manure 
k  q>read  over  the  ground,  the  weather  permitting,  in  order  to  have  it 
pofectly  mixed  with  the  wliole  mass  of  earth. 

CULTIVATION  IN  DRILLS. 

When  the  ground  is  suitably  prepared  by  ploughing,  the  sowing  is 
done  in  drills  about  sixty-five  or  seventy-five  centimeters  apart,  by  means 
of  a  wheelbarrow  drill  or  horse  machine,  which  facilitates  the  subsequent 
operations  of  hoeing  and  digging.  Iloeing  is  very  important,  for  if  the 
weeds  are  not  torn  out  in  time  the  tender  beet  will  be  soon  overgrown 
and  killed.  Digging  must  be  done  also  without  delay,  although  the 
operation  is  seldom  so  urgent  as  that  of  hoeing.  After  hoeing,  all  the 
places  where  the  seed  has  failed  to  take  root  are  carefiiUy  replanted. 
For  this  purpose  the  plants  thinned  out  from  the  places  where  the  lines 
were  too  close  are  made  use  of.  Another  object  of  replanting  is  to  pre- 
lenre  a  regular  distance  of  twenty-five  to  thirty  centimeters  between  the 
plants,  with  the  drills  from  sixty-five  to  seventy-five  centimet<^rs  apart. 
Prom  46,000  to  53,000  plants,  (without  counting  failures,)  having  an- 
average  weight  of  eight  hundred  grams  each,  can  be  grown  per  hec- 
tare, a  total  of  from  thirty-two  to  forty  tons. 

In  average  years  the  crop  raised  <m  good  soils  in  the  Aisne,  Oise, 
and  Anlennes  departments,  where  there  are  a  gieat  number  of  sugar 
factories  and  distilleries,  amounts  to  from  thirty  to  forty  tons  per  hec- 
tare. 

CULTIVATION  IN  HILLS. 

This  system  of  cultivation  is  fast  superseding  the  older  methods,  as 
mnch  more  abundant  crops  can  in  this  way  be  produced,  some  growers 
sncceeding  in  obtaining  sixty  tons  of  roots  per  hectare,  where  under 
the  old  system  from  thii-ty-flve  to  forty  tons  only  were  raised.  This 
nethod  of  cultivation  requires  much  more  care  and  labor  than  cultiva- 
tion in  drills^  but  the  roots  producjed  are  much  more  dense  and  rich  in 
«ngar. 

The  soil  is  thrown  either  with  a  common  or  double  plow  into  two 
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bands  or  fnrrows,  one  against  the  other;  soil  so  prepared  presents  oon*  i 
ditions  more  favorable  for  development  of  the  roots  in  length  and  densilyy 
and  at  the  same  time  diminishes  the  size  of  the  collar,  which  portion  cf 
the  beet  contains  the  smallest  amount  of  sugar.  Plowing  and  manmiiig 
are  done  a-s  in  the  other  method  of  cultivation,  with  the  exception  that 
the  manure  is  buried  in  the  middle  of  the  hills,  where,  from  greater  ocm- 
tact  with  the  air,  it  more  readily  decomposes. 

With  heavy  soils  it  will  be  found  convenient  to  prepare  the  hills  ia- 
the  fall,  so  that  the  soil  by  contact  with  the  air  and  winter  frosts  mgj  ; 
be  rendered  more  porous  and  friable.  As  the  hills  so  prepared  settle  s 
little  it  will  be  necessary  before  planting  to  run  the  double  plow  between 
the  fun-ows.  Where  fields  are  not  manured  until  spring,  the  hills  should 
be  formed  as  early  as  March,  the  ground  being  first  harrowed,  then 
ploughed,  then  rolled  with  a  heavy  roller.  The  hills  are  made  a  second 
and  even  a  third  time,  each  of  the  operations  being  followed  by  rolling, 
so  that  all  the  hills  may  have  an  equal  height,  and  that  the  summits  of 
the  hills  in  which  the  beet  is  to  take  root  may  be  firm  and  not  so  liable 
to  be  dried  up  by  the  wind  which  i^revails  at  that  season  of  the  year. 
During  preparation  of  the  hills  from  two  hundred  to  five  hundred  kflo- 
grams  of  Peravian  guano  is  sprinkled  over  them,  according  to  the 
quality  of  the  soil. 

The  distance  between  the  hills  is  important,  as  it  affects  in  more  than 
one  way  the  gix)Avth  and  culture  of  the  beet.  The  inclination  of  the 
sides  of  tlie  hills  being  about  foi-ty-five  degrees,  the  greater  the  distance 
between  the  hills  the  higher  their  summits  will  be,  and  the  greater  will 
be  the  length  of  the  beet.  The  soil  also  with  high  hills  is  In^tter  drained, 
better  perinea te<l  by  the  air,  and  easier  inflnenced  by  the  first  heats,  a 
circumstance  which  will  facilitate  early  sowing  and  prolong  the  time  of 
vegetati(m  for  the  IxH^t,  increasing  also  the  amount  of  sugar. 

The  distance  between  the  hills  contributes  also  to  the  facility  of  culti- 
vation. Th(»  h*aves  readily  develop  in  the  space  allowc»d  them,  and  are 
at  a  sutticient  distan(*e  from  the  giound  so  as  not  to  be  affecte<l  by  the 
radiation  of  heat,  which  always  destroys  some  of  the  leaves  in  flat  culti- 
vaticm. 

The  practice  now  is  to  make  the  hills  fifteen  centim<»ters  high  and 
eighty  c<»iitimeters  from  the  top  of  one  to  the  toj)  of  the  other.  The  hills 
are  made  fiat  on  toj)  in  order  that  the  lM»et  in  its  first  stag<»s  may  develop 
freely  and  p<»netrate  tlui  whole  depth  of  the  soil.  A  thorough  rolling 
always  precedes  sowing. 

SOWING. 

Sowing  is  d(me  eithei;  by  ma(*hines  or  by  hand.  In  the  first  method 
an  ordinary  sowing  machine  is  used,  whose  wheels  have  lK»en  exehanged 
for  movable  gorgetl  rollers,  whieh  round  off  the  edge  of  the  hill,  and  are 
capable  of  being  adjusted  at  the  same  time  so  as  io  corivs]H>nd  to  the 


CULTIVATION   AND   PRESERVATION*  OF   THE   BEET.  33 

in^pilaritiefi  in  size  of  the  dift'erent  bills.    Sowing  by  band  i8,  bowever, 
more  easy,  more  economiealj  and  insures  a  better  crop. 

In  hand-sowing  two  or  tbree  seeds  are  jilanted  in  boles  two  or  tbree 
centimeters  deep  and  fifteen  centimeters  apaii:,  wben  tbe  bills  are  eigbty 
centimeters  from  eacb  otber.  Tbey  are  coverefl  ^ntb  eartb  to  tbe  deptb 
of  two  centimeters,  wbicb  is  afterwards  ligbtly  ]>ressed  to  make  tbe 
earth  solid  about  them.  Tbe  tool  used  in  band-sowing  is  a  small  fork 
▼ith  two  prongs  fifteen  centimeters  apart^  coiTCspondbig  to  the  distance 
tf  tbe  holes  from  each  other. 

In  machine-sowing  from  twelve  to  fifteen  kilograms  of  seed  is  required 
per  hectare,  while  band-sowing  requires  only  from  six  to  ten  kilograms 
of  seed.  There  is  also  a  marked  economy  in  tbe  amount  of  labor  reqiured 
j  inlioeing  and  digging,  as  tbe  plants  come  up  more  regularly  and  are 
■we  uniform  in  size.  Tbe  yield  of  roots  by  bill  cultivation  may  be 
estimated  as  at  least  one-fifth  greater  than  that  obtained  by  cultivation 
in  drills.  A  field  of  ordinary  fertility  cultivated  and  sown  as  above 
described  and  well  manured  will  yield  fifty  tons  of  bei^s  x)er  hectare,  and 
dghty  tons  per  hectare  may  be  raised  if  there  are  no  failures,  and  if  each 
root  weighs  one  kilogram,  there  being  85,000  plants  i>er  hectare. 

HOEING  AND  WEEDING. 

About  the  first  of  April,  when  tbe  roots  have  attained  suflftcient  size, 
the  first  hoeing  is  done  by  band;  tbe  eartb  is  gently  raised  on  both  sides 
of  the  hill  without  touching  the  summit  where  tbe  beet  root  is  planted. 
This  operation  is  done  with  a  tool  made  for  this  purpose,  the  efiect  of  it 
being  to  scratch  the  soil  ligbtly,  as  if  with  a  gardener's  rake. 

This  tool  is  formexi  by  two  small  harrows,  about  sixty  or  eighty  cen- 
timeters long,  connected  together.  These  barrows  are  provided  with 
teeth  three  or  four  centimeters  long,  and  this  tool  is  pushed  backward 
[  and  forward  by  a  handle,  with  more  or  less  force  according  to  the  nature 
I     of  the  soil. 

The  first  weeding  is  done  ten  or  fifteen  days  after  this  operation  of 
harrowing,  when  tbe  plants  have  acquired  sufficient  strength,  and  the 
first  leaves  are  sufficiently  developed.  The  workmen  use  a  small  and 
light  hoe,  and  must  be  particular  to  destroy  tbe  weeds  without  injuring 
the  young  and  tender  i)lants.  About  tbe  last  of  April  and  the  begin- 
ning of  May,  the  plants  are  weeded  out.  Tbey  are  still  small,  but  it  is 
important  not  to  delay  tbe  operation,  because  immediately  after  weed- 
ing they  increase  rapidly  in  size  and  strength,  and  are  prepared  to 
resist  the  injurious  effects  of  heat  and  drought.  If,  on  the  contrary, 
the  weeding  should  be  delayed  till  tbe  beets  have  become  strong  they 
would  grow  up  with  only  two  leaves,  and  their  f^ure  gro^vtb  would  be 

lebiided. 

Only  the  strongest  plants  of  each  cluster  are  permitted  to  grow  up. 
When  the  weeding  has  been  once  thoroughly  done  it  will  be  seldom 
necessary  to  repeat  it;  the  growth  will  be  sufficiently  active  to  cause 
3  B  s 
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the  leaves  of  the  young  plants  to  cover  the  summit  of  the  hills.  Toward 
the  end  of  ^May  tlie  plants  are  hoed  a  second  time,  the  ground  oo  the 
sides  of  the  hills  and  between  .^hem  being  loosened  by  a  light  plow  from 
which  the  share  and  coulter  have  been  removed.  A  plow  is  preferred 
to  a  cultivator,  for  the  hill  is  cut  by  it  on  both  of  its  declivities  and  tiie 
weeds  are  buried  and  made  to  rot  in  the  middle  of  the  small  farrow. 
By  this  treatment  the  soil  is  also  aired  and  fertilized,  and  the  summit 
of  the  hill  remains  to  be  hoed  by  hand.  A  cultivator  scratches  up  the 
soil  without  fully  tearing  up  the  weeds  and  necessitates  a  liberal  use  ot 
the  hoe  to  complete  the  work. 

HILLING  UP. 

Toward  the  middle  of  June,  when  the  beet  roots  have  acquired  a 
strong  growth,  earthing  up  or  hilling  is  done.  This  is  an  importMit 
operation  in  which  C/are  must  be  exercised  if  a  large  crop  is  desired.  It 
is  of  as  much  importance  as  deep  plowing,  without  which  a  good  har- 
vest is  impossible.  The  plow  used  to  prepare  the  ground  •for  hoeing  k 
also  used  for  this  operation,  but  the  coulter  and  share  are  not  removed. 
At  the  time  of  sowing,  the  hills  being  made  very  tiat,  the  roots  strike 
into  the  e^irth  to  the  entire  depth  of  the  loosened  soil.  In  this  second 
plowing  the  earth  is  thrown  up  above  the  collar  of  the  beet  nx)t,  and 
thus  allows  it  to  develop  toward  the  summit  of  the  hill,  while  at  the 
Siime  time  it  i>enetrates  into  the  soil  and  acipiires  often  a  length  of  from 
forty  to  flfty  centimeters.  Care  must  be  taken  not  to  leave  the  collar 
of  the  beet  uncovered,  in  whicjh  case  it  would  contain  far  less  saccharine 
matter  than  the  rest  of  the  root. 

The  Bodin  heaper  may  be  em])loyed  for  hilling,  but  it  has  the  disad- 
vantage of  not  throwing  the  earth  to  a  sutlicient  height  above  the  collar 
of  the  beet. 

IIAR^T.STI^(;. 

Toward  the  15th  of  September  the  beet  (Top  is  harvested.  The  beeta 
ai'e  known  to  be  ripe  when  the  leaves  become  yellow  and  fall  off.  In 
spite  of  its  length  the  root  can  be  easily  torn  out  by  the  hund  by 
inclining  it  toward  the  side  of  the  hill.  The  plow  is  also  useil  for  thia 
purpose,  the  share  and  coulter  having  been  lirst  removed.  It  is  directed 
int4)  the  middle  of  the  hills  under  the  roots  which  fall  on  either  side 
partially  covered  by  the  earth,  which  prot4»cts  them  from  the  early 
frosts.  The  roots  are  now  chimed,  the  collar  removed,  and  heaped 
together.  Should  a  frost  be  apprehended  the  heaps  are  covered  with 
leaves  until  they  are  collected  in  carts  and  placed  in  the  pits. 

The  use  of  the  plow^n  harvesting  eti'ects  a  n4>table  siiving  in  time  and 
labor;  nor  is  any  of  the  labor  lost,  inasmuch  as  the  plowing  ia  oaefld 
fur  the  succeeiling  crop,  whether  of  wh(»at  or  lH*et  root 

When  two  crrops  of  beet  roots  are  to  Ik»  raised  suocessivelyy  eveiy 
movement  of  the  soil  is  beuelicial,  and  it  is  not  unusual  to  aee  tba 
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second  year's  crop  much  bett^jr  than  tlie  first.  The  soil  which  ha«  been 
assidaonsly  cultivated  and  exposed  in  hills  for  a  year  to  atmospheric 
mflaeuces  is  well  adapted  to  the  growth^f  a  second  crop.  The  cost  of 
cultivating  the  beet  in  hills  is  no  greater  than  in  drills,  all  things  being 
ooDsidered;  the  plow  takes  the  i)lace  of  the  hoe  to  a  great  extent,  a 
larger  surface  of  ground  is  exposed  to  the  influence  of  the  air,  and  the 
cultivation  is  deeper  than  that  possible  under  any  other  system  of  cul- 
tivation. 

PRESEKVATION  OF  THE  BEET. 

The  proper  conservation  of  the  beet  root  plays  an  important  part  in 
the  manufacture  of  sugar  or  alcohol.  Many  manufactiirers  lose  large 
snus  of  money  annually  by  the  roots  being  attacked  by  the  frost,  which 
leaders  them  useless  for  manufacture,  or  by  their  becoming  blighted, 
which  causes  the  root  to  sprout,  and  eventually  deprives  it  of  the  best 
part  of  the  sugar  and  renders  the  extracitiou  of  what  remains  extremely 
difficult.  The  beet  should  be  so  preserved  as  to  be  in  exactly  the  same 
eimdition  when  worked  up  as  it  was  when  taken  from  the  ground. 

In  France,  and  other  countries,  when  the  climate  will  permit,  the 
roots  are  usually  stored  in  heaps  in  the  field  or  open  air,  and  are  pro- 
tected by  a  covering  of  straw  and  earth,  provision  at  the  same  time 
being  made  for  drainage  and  ventilation.  In  making  one  of  these 
^aces,  or  root-houses,  [sUoSj)  for  the  storage  of  the  beet,  a  trench  is 
Iret  cat  in  the  ground,  over  which  the  beets  are  .afterwards  i)laced  in 
Ittles.  The  trench  is  made  eighty  centimeters  wide  and  from  sixty-five 
to  seventy  centimeters  deep.  The  length  varies  according  to  the  quan- 
tity of  beets  to  be  stored ;  it  must  be,  however,  at  each  end  about  one 
neter  longer  than  the  pile  of  beets.  This  trench  is  then  covered  with 
branches  of  trees  or  shnibs  sufficiently  thick  to  prevent  the  beet  from 
Ming  through,  but  not  too  thick  to  prevent  the  air  from  freely  circu- 
lating upward  through  the  roots.  In  the  middle  of  the  i)it  a  triangular 
dinmey  made  roughly  of  pine  boards  three  centimeters  thick,  twenty 
c^timeters  broad,  and  one  and  a  half  centimeter  long,  is  set  up.  The 
beets  are  then  piled  up  over  this  trench  so  as  to  form  heaps  with 
doping  sides  about  three  meters  wide  at  the  ba«e,  and  from  twenty  to 
twenty-five  meters  long,  according  to  the  length  of  the  trench.  No 
special  care  need  be  taken  to  make  the  i)iles  regular  in  appearance,  the 
beete  roughly  thrown  together  will  naturally  arrange  themselves  to  the 
teqoired  shape.  The  height  of  the  pile  is  usually  about  one  meter  and 
ihalf^  corresponding  to  the  height  of  the  chimney.  The  upper  part  of 
tiie  pile  should  be  regular,  so  that  the  roof  with  which  it  is  covered  may 
Ifcevenly.  The  cover  or  roof  is  made  of  three  pine  boards  so  arranged 
tBtofit  the  top  of  the  pile.  The  sides  are  braced  together  at  certain 
^istanceB  by  grooved  tie-pieces,  the  groove  of  which  is  .08  centimeters 
9Bpate,  The  width  of  the  boards  which  form  the  gutter  is  from  two 
hnidred  and  twenty  to  two  hundred  and  fifty  millimet^i^    TVie\^\v%\i\i 
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is  of  less  iiuiyortance  as  the  gutters  or  roofs  can  be  placed  one  after  the  ^ 
other  according  to  the  length  of  the  pile.    The  most  convenient  length, 
however,  is  from  three  to  four  meters,  which  enables  them  to  be  bandied 
with  ease.    At  the  end  of  the  season  they  are  stored  away,  and  may  be 
used  till  entirely  worn  out. 

Tlie  annexed  figure  represents  one  of  these  root-houses  or  piles  in 
cross-section. 

Fig.  1. 


"  Silo,"  (X  Root -house,  for  the  preservation  of  bcet«. 

The  trench  is  shown  at  the  bottom  an;  f  the  floor ;  h  b  the  pile  of 
roots ;  H  8  the  straw ;  e  e  earth  covering ;  c  the  roof.  The  chimney,  which 
is  merely  a  triangular  tube  of  boards,  is  not  shown. 

As  K<H>n  as  the  pits  are  ready  they  must  be  covered  with  straw  and  a 
layer  of  earth,  from  ten  t<^  twelve  centimetei*s  in  depth.  This  maybe 
done  on  any  day,  not  rainy,  whether  warm  or  cold.  Tlie  straw  spread 
between  the  roots  is  (piite  necessary,  for,  being  a  n^m-conductor  of  beat, 
it  prevents  the  roots  from  Iwing  injured  by  the  heavy  frosts,  and  sup- 
ports the  earth  with  which  the  jiile  is  covered,  leaving  a  free  space  be- 
tween the  beets  themselves  for  the  circulation  of  air.  Near  the  chimney 
a  triangular  box  al>out  one  meter  long  is  placed,  made  of  thin  boards 
and  extending  into  the  pile.  It  opens  at  the  top  into  the  gutter  or  roof 
and  is  intended  for  the  thermometer. 

Tlie  i)resen'ation  of  the  beet  is  divided  uito  two  operations:  1.  Stor- 
ing away  the  beet.    2.  Superintendence  of  the  i)its. 

The  lK»ets  when  stored  must  be  well  cleaned ;  that  is  to  say,  freed 
from  the  dirt  attached  to  them,  and  the  collar  cut  away,  for  any  portioii 
of  the  leaves  remaining  on  the  roots  will  become  rotten  in  a  few  days  and 
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I  pTOclnee  fermentation  in  tlie  pits.  Care  must  also  be  taken  not  to  put 
into  the  pits  any  roots  damaged  during  loading  the  carts  by  the  horses' 
feet  or  by  the  wheels.  This  nde  is  eas>%  to  observe  as  such  damaged 
beets  may  be  worked  up  immediately. 

It  is  easy  to  see  that  the  good  preservation  of  beet  roots  depends  ui>on 
their  being  kept  cool  yet  free  from  frost,  and  dry  and  well  ventihited. 
The  root-houses  are  constructed  in  the  manner  described,  in  order  to 
secure  these  essential  conditions.  A  continuous  current  of  air  entering 
at  each  end  of  the  trench  passes  upward  through  the  floor  of  branches 
or  bnish,  ])enetrates  the  pile  of  beets  and  finjilly  passes  out  of  the  chim- 
iiey  at  the  top  and  at  the  ends  of  the  roof  or  covering. 

The  temjK^rature  of  the  pit  should  never  exceed  three,  ftmr,  or  at  the 
most  live  degrees  .above  the  freezing  point. 

Tlie  following  are  the  methods  adopted  for  maintaining  the  equable 
temi)eratiu*e. 

Let  us  suppose  that  when  the  beet  pits  were  made  the  weather  was 
moderately  warm,  about  eight  degrees  above  the  freezing  point.  The 
temiierature  in  such  a  case  should  be  lowered  to  three  or  four  degrees. 
Tills  is  done  by  closing  the  ends  of  the  canal  and  gutters  with  straw 
«opi)ers  diiriug  the  heat  of  the  day,  when  the  temperatiu'e  is  above 
eight  degrees,  and  by  opening  them  in  the  evening  and  during  the  night 
wheu  the  temperature  ha.s  fallen  below  that  point,  liy  introducing  the 
cool  air  in  this  way  during  the  night  and  excluding  the  warm  aii*  during 
the  (lav,  in  the  course  of  a  week  the  proper  temperatiue  will  be  obtained. 
To  maintain  the  temperature  of  the  pits  at  this  height,  it  will  be  only 
necessarj'  to  stop  up  the  openings  completely  whenever  the  outside  tem- 
perature is  higher  than  four  degrees,  or  lower  than  the  freezing  point. 

That  the  ditterences  of  temperature  may  be  ascrertained  a  thermometer 
i«  introduced,  which  indicates  the  temperature  of  the  air  passing  into 
the  lower  canal,  while  another  is  placed  in  the  triangular  box  above 
referreil  to,  which  will  indicate  the  tem[>erature  of  the  mass  of  roots. 

The  whole  superintendence  then  ctmsists  in  stopping  and  opening  the 
gutters  as  occasion  requires.  In  this  way,  with  proper  care,  the  beets 
can  be  preik?rved  till  the  end  of  March,  witlfhut  sensible  alteration. 

The  pit^  are  usually  li*om  twenty  -to  twenty-five  meters  in  length. 
When  placM  in  a  line  there  is  about  three  meters  between  them.  When 
placed,  however,  in  parallel  lines,  the  canals  are  dug  five  meters  from 
caeh  other,  in  order  that  there  nuiy  be  between  the  pits  room  enough  to 
take  the  earth  intended  to  cover  them.  One  thermometer  will  be  suffi- 
nent  for  every  five  or  ten  pits.  A  i)it  twenty-five  meters  long  and  made 
as  above  described,  will  hold  from  forty  to  forty-five  tons  of -beets ;  and  if 
they  are  at  the  above-mentioned  distances  from  each  other,  two  million 
>nd  a  half  of  beets  can  be  stored  in  pits  on  a  single  hectare. 
.  Another  method,  which  is  more  economical  and  generally  used,  con- 
ttrta  in  placing  the  beets  in  longitudinal  heaps,  about  two  meters  wide  at 
the  base. 
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At  harvesting,  a  thin  layer  of  e^rth  spread  over  tlie  sides  only  is  suffi-   i| 
cient.  ] 

This  allows  the  whole  mass  to  become  cool,  and  when  the  teniiieia- 
ture  of  the  air  falls  below  the  temperature  of  the  beet,  which  is  often  the 
case  in  the  fall  of  the  year,  the  air  permeating  the  interstices  of  the  mass,  ; 
and  being  necessarily  at  the  same  temperature  as  the  beet  itself,  has  a 
tendency  to  rise.  The  thin  layer  of  earth  covering  the  sides  allows  a 
sufficient  circulation  of  air,  which  takes  the  place  of  the  warm  air  escap- 
ing at  the  top.  The  proper  temperature  is  thus  obtained,  which  pre- 
vents the  beets  from  being  heated  to  such  a  degree  as  to  cause  their 
decomposition,  which  would  take  i)lace  were  they  entirely  covered.  The 
precaution  of  covering  the  beets  with  a  thin  layer  of  earth  at  harvesting 
is  of  gieat  si»rvice,  as  it  insures  them  against  the  hoar  frost.  As  the 
season  advances,  to  protect  them  from  the  heavier  frosts,  it  will  be 
necessary  only  to  add  more  earth  to  the  whole  surtiice. 

This  method  of  conservation  answers  all  puri)oses,  provided  proper 
care  is  taken.  The  great  surface  of  the  walls  of  the  piles,  and  the  large 
anumnt  of  earth  to  be  heajMHl  up,  render  this  method,  nevertheless,  quite 
an  exi)ensive  one. 

Still  another  method  has  been  devised,  less  expensive  than  the  two 
preceding  ones.  The  beets  are  i>laced  in  heaps  from  six  to  eight  meterat 
wide  at  the  base,  and  from  two  to  three  meters  in  height,  with  gently^ 
sloping  sides  covered  with  earth.  The  heap,  which  extends  as  far  as  th& 
sui)ply  of  beets  and  the  surface  of  the  ground  permits,  is  flat  on  top  aud 
covered  with  straw  alone. 

The  only  precaution  to  be  taken  is  to  admit  the  air  to  the  heaps  froica 
below,  so  that  it  may  freely  penetrate  the  whole  mass,  hi  order  to 
ettect  this,  air  drafts  are  established  by  digging  channels  in  the  earthy 
befoi'e  storing  the  roots,  to  the  depth  and  width  of  forty  centimeter*^ 
running  transversely  to  the  heaps,  and  of  sufficient  length  to  exteotl 
beyond  the  i>ile  when  covered  with  earth,  in  order  that  the  oi)eniDgs* 
may  Ih^  free.  This  being  done,  the  piles  ai*e  covered  with  earth  on  the 
sides,  and  with  straw  on  the  top^  and  the  air  channels  left  oikmi  from 
the  outside.  The  circulation  of  the  air  will  be  free  and  in  pro|)ortion  to 
the  ditfemice  Ix^tween  t\u^  temperature  of  the  piU»  and  that  of  the  out- 
side atmosphere,  and  by  this  means  gcxnl  ventilation  will  be  ettected- 
Tlie  only  care  ivcpunHl  is  to  tend  the*  air  drafts,  and  not  open  them  uit- 
less  the  temperature  of  the  cmtside  air  is  above  the  freezing  ]M)int.  ¥of 
this  jiurposi^  small  heaps  of  dung  are  kept  ready  near  each  oiK'ning^* 
with  which  they  are  to  be  stopped  when  the  nights  are  too  c^ld.  Ii» 
order  to  as^'iii-tain  the  temperature  of  tlu>  ma^s,  so  that  it  can,  when  de* 
sired,  be  maintained  at  a  fixed  point,  thera  are  si't  at  ditterent  places  ia 
the  mass  channels  nmde  of  small  boanls  Jointed  together,  so  as  to  form 
an  o]KMiwork  frame,  extending  into  the  ])ile  about  half  its  height,  ii^ 
which  a  thermometer  can  be  placed,  which  may  be  insi>ecteil  from  day 
fo  ihiy,  in  order  that  the  progress  of  cooling  may  be  watched.    It  i» 
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ight  that  the  temperature  is  sufficiently  low  at  three  or  four  degrees 

re  the  freezing  point,  at  which  time  the  cooling  process  is  stopi>ed 

the  openings  closed.    The  straw  on  the  top  of  the  heap  will  be  suffi- 

t  to  protect  the  beet«  from  ordinary  frosts.    Should  heavy  frost's  be 

■ehended,  it  will  be  well  to  cover  the  straw  with  a  thin  layer  of  fresh 

are  or  earth. 

here  it  is  intended  to  preserv^e  the  beets  for  a  long  time,  the  first 

lod  of  conservation  should  be  adopted,  as  the  results  obtained  are 

»  satisfactory,  and  as  this  method  requires  less  attention. 

hen  the  beets  are  to  be  worked  up  during  the  first  month  of  fabri- 

lu,  the  second  method  will  suffice. 

le  third  method  is  less  costly  than  the  first,  but  nearly  an  equal 

ant  of  care  is  required  for  the  superintendence  of  the  pits. 


CHAPTER   III. 
PRODUCTION  OF  ALCOHOL  FROM  THE  BEET. 

Clkaxixg  the  beets— Beet-washing  tub— Root-cltter— M.  Champexnois^s  ver- 
tical ROTAKY  DRUM  ROOT-CUTTER — HORIZONTAL  CENTRIFUGAL  ROOT-CUTTER — ^MAC- 
ERATION— Maceration  tubs — Champennois's  process — Juice  cooler — ^Ferment- 
ation VATS — Continual  fermentation — Wine  Cistern — Engines,  steam-geker- 
ATORS,  etc. 

Ill  tlic  production  of  alcoliol  from  beet  roots  tlie  principal  operations 
consist  in  cleaning  the  roots,  extracting  the  juice,  fermentation,  distil- 
lation, and  rectification.  M.  Champennois's  system  is  now  generally 
adopted  in  France,  as  it  requires  less  costly  implements  and  the  small- 
est amount  of  hand  hibor,  producing  alcohol  in  the  most  economical 
way.  It  possesses,  also,  the  advantage  of  leaving  a  large  amount  (A 
pulp,  which  is  used  for  fattening  cattle.  The  industry  is  also  of  such  a 
character  as  to  be  carried  on  in  connection  with  agi'icultnral  X)ursuit8, 
and  in  every  farm  of  importance  a  certain  pait  of  the  year  is  devoted 
to  this  work.  The  method  of  extracting  the  juice  by  means  of  rasps 
and  hydraulic  presses,  though  employed  to  a  great  extent  in  sugar  fac- 
tories, requires  costly  niachinery  and  much  hand-labor.  The  juice,  also, 
which  is  obtained  by  this  pro<;ess,  is  less  transparent  than  that  obtained 
by  maceration  in  water  or  acetic  vinegar.  It  contains  in  susi>ension 
albumimms  and  foreign  matters,  the  presence  of  which  seems  to  be 
largely  due  to  the  manner  in  which  the  juice  is  extracted.  After  the 
juice  has  been  obtained,  the  remaining  operations  are  similar  to  those 
in  Mr.  Champennois's  process,  which  will  be  described  hereafter. 

CLEANING  THE  BEETS. 

To  obtain  a  sjHHHly  fermentation,  and  assist  the  process  of  maceration, 
the  lK*ets  must  be  carefully  washed  and  freed  from  all  earthy  matter 
adhering  to  them.  Hoisting  machines  or  elevators  are  made  use  of  to 
raise  the  l)eets  to  the  washing  tub,  which  is  usually  placed  at  such  a 
height  that  the  beets,  on  being  discharged  from  it,  may  fall  directly  into 
the  funnel  of  the  cutter.  Though  these  machines  are  quite  simple  in 
C4)nstruction,  a  description  of  tlie  kinds  most  in  use  may  not  be  amlMk 

The  tirst  of  these  machines  is  inclined  at  an  angle  of  from  fifteen  to 
twenty  <legrcH*s  to  the  vertical.  It  is  compo0<'d  of  two  dnima,  one  at  the 
to])  and  another  at  the  bottom,  turning  at  the  rate  of  from  fifteen  to 
eighteen  n^volutions  jier  minute.  The  drums  are  made  of  cast  iron  or 
of  w(mm1,  eighty  centimeti»rs  in  diameter  and  tifty  centimetera  in  length. 
A  But  hempen  band  fifteen  centimeters  wide  connects  the  two  drums, 
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and  is  furnished  witli  buckets  of  sheet  iron  fifty  centimeters  long  and 
twenty  centimeters  in  width  and  depth,  and  phiced  from  eighty  centi- 
meters to  one  meter  apart.  Women  or  children  are  employed  to  fill 
these  buckets,  by  which  the  beets  are  lifted  and  discharged  directly  into 
the  funnel  of  the  washing  tub. 

Within  a  few  years  more  economical  hoisting  machines  have  been 
constructed.  They  are  inclined  at  an  angle  of  from  sixty  to  seventy 
degrees  with  the  horizon.  The  drums  and  bands  are  similar  to  those 
in  the  machine  above  described.  The  band  is  furnished  with  wooden 
spattles  the  same  width  as  the  band  which  projects  about  fifteen  centi- 
meters, and  are  fifty  centimeters  apart.  This  band  travels  in  a  channd 
made  of  wood,  placed  between  the  two  wooden  pillars  which  support 
the  gearing  of  the  drums  and  rollers. 

At  the  foot  of  this  machine  a  hole  is  dug,  into  which  the  beets  are 
thrown,  and  at  the  bottom  a  small  hinged  valve  is  x)laced,  which  is  lifted 
hj*  each  spattle  as  it  passes.  The  roots  are  thrown  in  this  way  over  the 
8{Nittles,  which  lift  and  discharge  them  into  the  funnel  of  the  washing 
machine.  The  top  drum  is  actuated  by  the  engine;  the  bottom  drum  is 
snpported  in  such  a  way  that  its  position  may  be  regulated  by  means  of 
screws  in  order  to  tighten  the  elevator  belt  when  necessary. 

BEET-WASHING  TUB. 

The  washing  tub  is  a  rectangular  box,  made  of  wood  or  sheet  iron, 
one  meter  in  height,  and  furnished  with  a  revohing  drum.  The  height 
of  the  box  corresponds  to  the  length  of  the  drum,  while  its  width  is 
equal  to  the  diameter  of  the  dnim,  or  from  twenty  to  thirty  centimeters 
wider.  The  bottom  of  the  box  is  closed  by  means  of  an  inverted  pyra- 
mid, fiurnished  with  a  discharge  pipe,  which  ciirries  off  the  dirty  water 
as  well  as  the  earth  and  parasitic  roots  washed  from  the  beets.  The 
mnd  and  refuse  roots  are  collected,  and  afterwards  used  as  maniu*e. 
The  drum  of  the  washing  tub  is  of  sheet  iron,  five  millimeters  thick,  i)er- 
forated  with  holes  fifteen  centimeters  in  diameter,  and  from  five  to  six 
centimeters  af>art  from  center  to  center.  It  is  2.50  meters  long  and  .70 
meter  in  diameter,  and  will  wash  from  sixty  to  eighty  tons  of  beets  in 
twenty-four  hours.  A  drum  1.10  meter  in  diameter,  and  three  meters 
long,  will  wash  two  hundred  tons  of  beets  in  twenty-four  hours.  It  is 
fastened  by  three  cross-bars  to  an  iron  shaft,  which  rests  on  two  brack- 
ets attached  to  the  side  of  the  box.  The  drum  is  so  placed  that  its  axis 
does  not  exaetly  coincide  with  the  axis  of  the  box.  This  is  done  so  as 
to  leave  sufficient  room  for  moving  the  discharge  plug,  which  is  of  cast 
iron,  and  is  lifted  either  by  a  screw  or  by  levers.  The  tub  is  filled  with 
water  to  the  depth  of  two-fifllis  of  the  radius  of  the  drum,  which  is  act- 
uated by  means  of  a  pulley  keyed  to  the  shaft,  and  moves  at  the  rate  of 
fifteen  revolutions  per  minute.  A  funnel  underneath  the  head  of  the 
beet-elevator  receives  the  roots,  and  introduces  them  into  the  drum  at 
one  of  the  ends.    By  the  rotary  movement  the  roots  are  TObbevlmtVi'^ 
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water,  one  against  the  other,  thus  detaching  the  earth  adhering  to  them. 
They  pass  out  through  the  other  end  of  the  drum,  from  which  they  are 
lifted  by  perforated  sheet-iron  screws,  which  drains  them,  and  conducto 
them  to  the  funnel  of  the  root-cutter. 

KOOT-CUTTEKS. 

As  successful  maceration  depends  largely  upon  the  manner  and  regu- 
larity with  which  the  beet  root  is  cut,  it  is  essential  that  this  operation 
be  carefully  and  well  i>erformed.  If  the  slices  are  too  thick  they  are  not 
easily  i)enetrated  by  the  acetic  \inegar,  which  is  used  in  the  process  of 
maceration.  On  the  other  hand,  when  the  slices  are  too  thin  they  have 
not  sufficient  consistency,  and  will  form  into  masses  imi>enetrable  to 
the  acetic  \inegar,  the  action  of  which  will  be  confined  to  the  outside 
parts  of  the  mass,  and  leave  the  pulpy  agglomersitions  untouched.  The 
most  convenient  thickness  for  the  slice  is  about  one  and  a  half  milli- 
meter. 

The  first  root-cutters  used  had  a  revohing  disk  of  cast  iron  from 
.60  meter  to  .80  meter  in  diameter  pierced  radially  by  four  rectangular 
holes,  furnished  with  grooved  toothed  blades,  from  .008  meter  to  .0010 
meter  wide,  the  \ndth  of  the  beet-root  slicesi  These  cutters,  however, 
did  not  cut  slices  of  a  uniform  thickness.  The  disk  frequently  became 
wari)ed,  which  caused  the  knives  to  cut  slices  either  of  too  great  or  too 
little  thickness. 

These  root-cutters  were  afterwards  abandoned  for  one  having  a  verti- 
cal drum,  invented  by  M.  Champennois ;  and  these,  in  turn,  have  been 
repla<*ed  by  the  centrifugal  action  root-cutter,  invented  by  the  same 
gentleman. 

M.  CHAMPENNOIS'S  VERTICAL   ROTARY  DRUM  ROOT-CUTTER. 

This  root-cutter,  Plate  T,  is  composed  of  a  hollow  part  A,  of  cast  iron, 
forming  a  fixed  fnime,  and  bolted  by  moans  of  two  rods  to  the  supporting 
brick-work  or  timber.  To  this  is  attached  the  hojqier  through  which  the 
washed  beets  are  intrcMluced.  To  this  frame  a  cast-iix)n  pec^  B  is  fast- 
ened, and  fonns  the  socket  or  sui)p(wt  for  the  verti<'.«l  shaft.  On  the 
top  of  the  frame  A  a  horizontal  sliaft  O,  with  a  fast  and  loose  head 
pulley,  actuates  the  vertical  shaft  by  means  of  a  bevel  gearing  with  a 
spring-wheel  keyed  to  the  end  of  the  vertical  shaft  I),  which  carries  the 
drum  E,  on  whi(*h  the  blades  are  ])laced.  This  drum  E,  which  is  in  the 
form  of  an  inverted  tnincated  cone,  is  0.30  meter  in  height,  0.42  mettf 
interior  diameter  at  the  ui)]>er  basi%  and  0.22  meter  at  the  lower.  It  is 
0.010  meter  in  thickness,  and  is  furnished  with  six  rectangular  grooves 
0.24  meter  long,  into  which  the  grooved  toothed  knives  are  fastened.  A 
cast-ir4>n  stay  F  is  fixe<l  to  the  frame,  leaving  a  working  space  of  0.010 
meter  iM'tween  its  e4lge  and  the  inner  wall  of  the  <lnim  E.  The  washed 
beets  coming  from  the  washing  tub  are  conducted  by  a  channel  to  the 
hopiHT,  ami  thence  to  the  drum  E ;  at  this  place  they  are  stopped  bj 
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the  stay  F,  wliile  at  everj-  revolution  of  the  drum  each  blade  cuts  the 
roots  into  slices  of  one  and  a  half  milliineter  in  thickness.  A  light 
casing  of  she^t  iron  is  placed  around  the  cutting  drum,  forming  an 
aonnlar  space  through  which  the  slices  fall  into  the  tank,  where  they 
are  afterwards  sprinkled  with  slightly  acidulated  juice.  This  casing  is 
made  movable  so  that  the*  blades  of  the  drum  may  be  reached  and 
removed  as  occasion  requires.  A  machine,  similar  to  the  one  above 
described,  will  cut  one  ton  of  beets  in  fifteen  minutes,  the  velocity  of 
the  cutting  druni  E  being  from  three  hundred  to  three  hundred  and 
fifty  revolutions  per  minute. 

CENTRIFUGAL  ROOT-CUTTER. 

In  the  above  described  root-cutting  machines  the  root  remains  immov- 
dde,  the  resistance  which  it  offers  to  the  action  of  the  knives  depending 
upon  its  weight  and  the  shape  of  the  hopper  and  machine. 

Ill  spite  of  the  good  results  obtained  by  the  vertical  drum  root-cutter, 
M.  Ghampennois  has  modified  it  by  making  the  blade  stationary,  and 
attaching  them  to  the  inner  circumference  of  a  dinm.  A  centrifugal 
movement  is  given  to  the  beets,  forcing  them  against  the  knives  by 
meansof  arms  attached  to  a  horizontal  shaft,  and  moWng  in  the  interior  of 
the  dram.  This  root-cutter  presents  the  following  advantages :  greater 
regnlarity  in  slices,  less  noise,  less  wear  and  tear  of  gearing,  and  it 
requires  less  motive  power  than  the  other  system.  This  machine  (Plate 
I,  Figures  4,  5  and  6)  is  composed  of  a  stationary  drum  A,  in  the  form 
of  a  truncated  cone  0.28  meter  high,  and  0.40  meter  and  0.45  meter  inner 
diameter  at  its  respective  bases,  provided  with  six  grooves  0.24  meter 
long,  into  which  are  fastened  as  many  gi'ooved  toothed  knives.  To  this 
dram  is  attached  tlie  feed  liopper  B,  the  inner  diameter  of  which  is  0.32 
meter.  A  hoiizontal  shaft  C,  to  which  is  keyed  the  head  pulley,  carries 
at  one  of  its  ends  a  cast-iron  disk  D,  armed  with  two  flyers  turning  in 
the  stationary  drum,  and  leaving  a  working  space  of  0.010  meter  between 
the  edge  of  each  and  the  inner  wall  of  the  drum.  The  beets  come  from 
the  washing  ^bachine  through  a  channel  into  the  hopper  B,  and  thence 
to  the  drum  A.  Here  the  flyers  of  the  disk  D  drive  them  violently 
against  the  blades  of  the  stationary  drum,  where  they  are  cut  into  slices 
of  a  uniform  thickness  of  one  and  a  half  millimeter,  and  from  eight  to 
ten  millimeters  wide.  The  stationary  drum  is  surrounded  by  a  thin 
caring  E  of  sheet  iron,  the  object  of  which  is  to  direct  the  slices  thrown 
oat  of  the  machine  downwards.  This  casing  is  movable,  so  as  to  give 
aeoess  to  the  knives,  and  allow  them  to  be  taken  out. 

This  machine  can  cut  thre«  tons  of  beet  root  in  half  an  hour,  with 
the  shaft  moving  at  the  rate  of  three  hundred  to  three  hundred  and  fifty 
revolutions  per  minute.  A  single  horse-power  is  all  that  is  necessary 
to  actuate  it.  Care  must  be  taken  that  the  blades  be  sharpened,  that 
the  edge  has  a  proper  inclination,  and  that  the  teeth  and  blades  exactly 
eofrespond.    The  blades  are  fastened  into  the  grooves  b^^  ^t^^  \ic^\i^^ 
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and  can  be  adjusted  so  as  to  vary  the  thickness  of  the  slices^  bat  caxe 
must  be  taken  that  they  all  cut  equally. 

The  force,  which  is  limited  by  the  weight  of  the  mass  in  motion  in 
this  machine,  jirevents  serious  accidents  which  hard  bodies,  such  as 
stones,  aecidentally  introduced  with  the  beet  are  liable  to  produce. 
They  may  rub  against  the  knives  for  several  seconds  without  danger, 
but  the  ease  with  which  the  machine  can  be  thrown  out  of  gear  by  a 
single  movement  enables  the  workmen  to  prevent  serious  consequences. 
Another  imi>ortiint  advantage  in  this  construction  is  that  a  pulp  of  uni- 
form thickness  is  produced ;  the  thickness,  however,  may  be  varied  by 
inclining  the  knives  more  or  less. 

MACERATION. 

One  of  the  conditions  indispensable  to  the  success  of  maceration  is  that 
there  should  be  no  alteration  in  the  beet  after  it  has  been  sliced. 

Before  placing  the  slices  in  the  maceration  tubs  they  must  be  moist- 
ened with  acidulated  juice.  For  this  puq>ose  from  twenty-ftve  to  thirty 
liters  of  weak  juice  are  used  for  every  ton  of  beet  root,  to  which  is  also 
added  one  liter  and  a  half  or  two  liters  of  sulphuric  acid,  according  to 
the  season  and  the  condition  of  the  beet.  A  Shallow  wooden  tiink  lined 
with  lead  is  placed  under  the  cutter  and  receives  the  slices  as  they  fall. 
During  the  whole  cutting  operation  the  sliced  beets  in  the  tank  are 
sprinkled  with  acidulated  juice.  The  supply  of  acidulate<l  juice  is  regu- 
lated in  such  a  manner  that  it  is  exhausted  only  when  the  maceration 
tub  is  filled.  When  the  8i)rinkling  is  carefully  executed  all  simntaneous 
alterations  of  the  pulp,  which  otherwise  would  take  place  by  its  contact 
with  the  air,  are  prevented. 

After  si)riukling,  the  pulp  on  coming  from  the  tub  will  l)e  of  a  white 
color.  If  any  portions  are  dark-(»()lor(Ml,  it  is  a  sign  that  the  sprinkling 
has  not  been  regularly  or  suflici4»ntly  done;  and  if  this  dark  color  per- 
vades the  whole  mass,  the  sprinkling  must  be  ivpeated.  If  the  juice,  as 
it  runs  to  the  fermentation  tubs,  has  a  brown  color,  the  sprinkling  hiis 
been  insufticient  and  irregular. 

The  maceration  tubs,  descriluHl  on  page  4.'>,  are  arranged  in  the  arc  of 
a  circle,  anmnd  the  root-cutter  as  a  center,  so  that  each  tub  is  at  the 
same  distance  from  the  tank  from  wliirh  the  slices  are  taken.  Tlie  acid- 
ulated slices  are  thrown  into  these  tubs  and  spread  around  the  sides. 
This  arrangement  is  intended  to  prevent  the  slices  from  being  liea|>ed 
up  in  the  <*enter  of  the  tul) — a  disposition  whi<»h  would  naturally  take 
l)lace  if  they  wenvthrown  carel(»ssly  in.  This  arrangement  also  allows 
the  juice  to  <lrain  towards  the  center  of  the  tub. 

Machinery  may  Im»,  ami  in  some  i)laces  is,  substituted  for  hand  lalior 
in  tilling  the  tubs. 

The  r<H)t-cutter  is  fixed  at  a  h(»ight  suflicient  to  place  under  it  a 
wooden  trough  with  a  semi-cylindrical  lN)ttom,into<meendof  wbieh  the 
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slices  from  the  root-cutter  fall,  and  where  the  sprinkling  with  acidulated 
juice  is  done.    This  trough  can  be  moved  and  placed  successively  over 
the  tabs,  the  bottom  of  the  trough  being  0.50  meter  above  the  top  of  the 
tub.    Tlie  bottom  of  the  trough  is  i)erforated  with  a  hole  0.30  meter 
square  directly  o\'er  the  center  of  the  tub.    This  hole  has  a  sliding  door 
which  can  be  opened  when  the  tub  is  to  be  filled.    Underneath  this  open- 
ing a  cone  of  thin  copper  is  hooked,  0.60  meter  in  height  and  one  meter 
in  diameter  at  it«  base,  which  distributes  the  slices  around  the  circum- 
ference of  the  tub  in  the  manner  above  described.    A  wooden  or  cop- 
per screw  traverses  the  trough  from  one  end  to  the  other.    This  helix 
or  screw  is  0.40  meter  in  diameter  with  a  broad  thread  0.15  meter  deep. 
It  is  actuatecl  by  a  pulley  keyed  to  one  end,  and  turns  at  the  rate  of 
twenty -five  revolutions  per  minute,  and  carries  the  slices  from  the  end 
of  the  trough  under  the  root-cutter  to  the  other  end,  and  delivers  the 
diced  beet^  into  the  tubs. 

A  great  economy  of  labor  is  eftected  by  this  arrangement,  one  boy 
being  quite  enough  to  superintend  the  filling  of  the  tubs.  The  slices 
are  also  more  easily  sprinkled  and  a  larger  quantity  of  feeble  juice  can 
be  used  with  the  same  amount  of  acid  per  ton  of  beets.  As  a  general 
pole,  two  liters  of  8uli)huric  acid  are  mixed  with  one  hundred  and  fifty 
liters  of  feeble  juice  to  moisten  one  ton  of  sliced  beet  root.  Where  one 
and  a  half  liter  of  sulphuric  acid  is  used  it  is  mixed  with  one  hundred 
and  twelve  liters  of  juice. 

To  prevent  the  workmen's  hands  from  being  burned  by  handling  the 
vessels  containing  the  acid,  a  wooden  tank  lined  with  lead  is  placed 
above  the  root  cutter,  into  which  sixty  liters  of  acid  are  emptied,  which 
is  sufficient  to  acidify  4,500  liters  of  feeble  juice.  A  wooden  fioat  placed 
in  the  tank  indicates,  on  a  gi-aduat<3d  scale,  the  amount  of  acidulated 
juice  used  in  moistening  the  slices. 

Another  saving  eftected  in  filling  the  tubs  by  the  aid  of  machinery  is, 
that  there  is  no  loss  of  acidulated  juice  in  transporting  the  beets  from 
the  cutter  to  the  tubs. 

3IACEUATI0N  TUBS. 

All  distilleries  nmst  have  three  m«eeration  tubs  at  least,  the  size  of 
which  varies  according  to  the  amount  of  work  done.  One  tub  should  be 
in  full  operation  while  the  second  is  beginning  to  work  and  the  third  is 
being  filled  or  emptied. 

The  construction  of  mjiceration  tubs  is  shown  by  Figure  7  on  Plate  1. 

The  capacity  of  the  tubs  should  not  be  more  than  three  tons,  and  the 
height  not  over  2.500  meters.  A  tub  of  the  capacity  of  three  tons  is 
UOO  meter  diameter  at  it«  interior  base,  or  1.70  meter  at  the  top,  and  is 
filed  to  within  0.25  meter  of  the  top.  The  best  tubs  are  made  of  red 
fir  or  red-oak  staves,  0.05  meter  thick,  hooped  with  iron.  A  double 
bottom  of  sheet-iron  0.006  meter  ^hick,  perforated  by  holes  0.007  meter 
in  diameter,  and  0.04  meter  apart  from  center  to  center,  is  su^^ortfcdL  ^\» 
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a  (liHtancc  of  0.08  meter  from  the  bottom  by  an  iron  hoop  running  aroand 
the  inside  of  the  tub,  and  in  the  middle  by  angle  iron«,  which  prevent 
the  sheet-iron  i)late  from  bending  under  the  weight  of  the  beet  root. 

The  beet  root  is  poured,  as  above  described,  into  the  tub,  which,  when 
full,  is  covered  with  a  sheet  iron  cover  0.003  meter  thick,  perforated  with 
holes  0.007  meter  in  diameter  and  .0(>  meter  apart  from  center  to  center. 
This  cover  gives  an  ecpial  distribution  to  the  li(piid,  which  flowB  over 
the  whole  surface  of  the  mass.  Above  the  double  bottom  the  tub  is  pro- 
vided with  an  emptying  door  of  0.40  meter  square,  through  which,  when 
the  slices  are  thoroughly  macerated,  the  pul])  is  removed.  This  dooff 
which  is  of  cast  iron,  swings  on  hinges,  and  is  closed  by  means  of  an 
iron  cross-bar,  furnished  with  a  screw,  which  presses  on  the  center  of 
the  door.  The  juice,  after  percolating  the?  whole  mass  of  beet  root  con- 
tained in  the  tub,  runs  «mt  through  a  ca^t-iron  elbow  pipe  fastened  to 
the  bottom  of  the  tub  and  jnovided  with  a  three-way  cock  on  a  levd 
with  the  middle  of  the  tub.  By  turniug  this  cock  in  one  direction  or  the 
other  the  liquid  is  diverted  either  to  the  fermentation  tubs  or  to  the 
weak  juice  suction  ]>ump.  To  the  upi)er  part  of  the  tub  another  three- 
way  cock  is  attached,  by  turning  which,  either  acetic  vinegar  or  feelile 
juice  (!an  be  delivered  into  the  tubs. 

The  siime  feed  and  discharge  jnpes  answer  for  all  the  tubs,  the  con- 
nection being  made  by  cocks. 

The  first  (pla(*ed  near  the  top)  supplies  the  weak  juice;  the  second, 
the  acetic  vinegar;  the  third  conveys  the  juice  to  the  fermentation  boil- 
ers; the  fourth  to  the  weak  juice  suction  pump. 

CHAMPENNOIS'S  PROCESS. 

M.  Chanipennois's  process  consists  in  the  use  of  acetic^  vinegar,  or  the 
ivsiduuni  of  distillation  of  the  fermentetl  beet  root  juice,  called  wine. 
The  objc4?t  of  this  o;K»ration  is,  to  extract  from  the  lM»(»t  the  largest 
amount  of  sugar,  restoring  to  it  at  the  same  time  the  nitrogenized  organic 
substances,  as  well  as  the  mucilaginous  and  saline  matters  taken  from 
oth(»r  slices  by  a  i)ri»ceding  ojieration.  In  a  word,  the  liquid  residuiun 
left  by  distillation  is  adde<l  to  the  compact  residuum  of  washing  by  ma- 
ceration, so  that  the  c<un])ound  contains  all  the  elements  of  the  lH»et 
n)ot  juices  with  the  exception  of  the  sugar,  which  is  c<mvei-ted  into  car- 
bonic acid  and  alcohol. 

Tli(»  farmei's  obtain  thereby  a  W(»t  and  hot  residuum,  which,  when 
mixed  with  haV,  can  be  uscmI  as  fodder  for  cattle. 

l\)rnuTly,  shallow  tubs  were  used;  tin*  whole  amount  of  acetic  vine- 
gar was  added  at  once,  and  the  juice  remt)ved  by  the  atretic  vinegar  di- 
rected to  an<»tlier  tub ;  or,  after  traversing  several  layers  of  l>eet8,  it  was 
directed,  alter  it  had  obtained  sullicient  (h»nsity,  to  the  fermentation 
tubs. 

The  tubs  now  in  usi»  an»  of  th(»  size  and  constniction  before  described. 
T/te  nci'tic  vinegar  is  distributeil  in  thin  streams  to  several  tabs  at  the 
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same  time:  the  flow  is  slower,  the  displacement  of  sugar  in  the  cells  is 
more  regular  and  perfect  than  in  the  old  method.  The  acetic  vinegar 
being  of  less  density  than  the  natural  juice  of  the  beet,  and  at  a  higher 
temperature,  has  a  tendency  to  remain  in  the  upper  part  of  the  tub.  It 
anks  gradually,  however,  to  the  bottom,  and  displaces  in  its  descent 
tiie juice  in  the  cells  of  the  successive  layers  of  beet. 

The  effect  of  working  several  tubs  at  the  same  time  is  to  prevent  sud- 
den changes  in  the  temperature  of  the  juice  being  communicated  to  the 
fermentation  tubs ;  for  each  tub  being  in  a  different  stage  of  progress, 
one  of  them  delivers  hot  and  another  cold  juice  at  the  same  time,  and 
these  streams  mixing  together  in  a  common  pipe  have  the  same  temper- 
atm«  when  they  reach  the  fermentation  tubs.  Tiiis  temperature  should 
never  be  higl^r  than  twenty-five  degrees  centigrade,  in  order  to  prevent 
acid  fermentfRion,  by  which  the  production  of  alcohol  is  materially  de- 
creased. 

When  a  tub  is  filled  with  beetroot  slices  the  upper  cock  is  opened,  by 
which  a  quantity  of  the  weak  juice  of  a  preceding  operation  is  admitted, 
llie  term  weak  juice  is  given  to  the  acetic  vinegar  residue,  which  is  only 
feebly  charged  with  sugar,  which  remains  in  the  tub  after  working. 
When  the  tub  is  filled  with  weak  juice  the  cock  is  turned  in  the  opposite 
direction,  and  the  acetic  vinegar  direct  from  the  distillation  boiler  is  intro- 
duced. While  the  acetic  vinegar  runs  into  the  tub,  the  beet  juice  is  dis- 
placed and  forced  tlirough  the  elbow  pipe,  which  rises  and  i)asses  through 
the  three-way  cock  at  the  height  of  the  middle  of  the  tub,  and  through  it 
into  the  fermentation  tubs. 

The  amount  of  acetic  vinegar  to  be  poured  into  each  maceration  tub 
varies  from  one  hundred  and  twenty-five  to  one  hundred  and  fifty  per 
cent,  of  the  weight  of  the  beet  pulp,  according  to  tlie  amount  of  sugar 
contained  in  it,  and  the  temperature  of  the  fermentation,  which  varies 
from  twenty-two  to  twenty-five  degrees  centigrade,  according  as  the 
flow  is  more  or  less  abundant. 

The  miiceration  is  continued  for  six  hours ;  the  temperature  as  well 
as  the  density  of  the  juice  during  that  time  being  quite  uniform.  At 
the  expiration  of  this  time  the  temperature  rises  and  the  density  of  the 
juice  is  less  j  the  fiow  of  the  acetic  vinegar  to  the  fermentation  tubs  is 
then  stopped,  and  the  cock  is  turned  so  as  to  connect  the  tub  with  the 
weak  juice  pump,  and  the  juice  contauied  in  the  tub  is  punq)ed  to  the 
weak  juice  tank,  to  be  used  in  a  succee<liug  operation.  The  enq)tying 
door  is  then  opened,  the  pulp  taken  out,  and  the  tub  again  filled.  The 
time  allowed  for  exhausting  the  weak  juice,  emptying  the  tub,  and  refill- 
ing it  with  fresh  slices,  is  about  two  hours.  Three  complete  operations 
can  be  conducted  in  twenty-four  hours  in  each  tub. 

An  mterval  of  three  hours  is  allowed  in  filling  each  tub.  In  this  way 
the  operation  is  carried  on  continuously.  When  the  work  is  first  com- 
D^nced  the  maceration  is  started  with  boiling  water  instead  of  acetic 
vinegar — of  which  none  is  obtained  until  later  in  the  process.    W^t^xi^ 
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lieiited  in  the  distillation  boiler  to  a  temperature  of  ninety  degrees  cen- 
tiffi'ade,  and  is  then  nni  into  the  first  tub,  and  the  oi)eration  is  con- 
tinued until  a  sufficient  quantity  of  acetic  vinegar  has  been  obtained. 

When  the  beet  root  is  rich  in  sugar,  and  has  a  firm,  hard  pulp,  and  the 
weather  is  warm,  it  is  advantageous  to  let  the  juice  flow  from  one  tub  to 
the  other.  In  this  case  the  whole  amcmnt  of  the  acetic  ^inegar  is  directed 
to  the  tub  farthest  advanced  in  the  process  of  maceration.  The  weak 
juice  pumj),  which  works  continuously,  raises  the  acetic  vinegar,  slightly 
impi^egnated  with  sugar,  to  the  weak  juice  tank,  from  which  it  is  directed 
to  the  other  tubs  at  ditterent  stages  of  the  operation.  By  this  means 
the  beet  root  can  be  lixiviated  without  too  great  an  elevation  of  the  tem- 
perature of  the  juice  which  flows  to  the  fennentation  tubs. 

Tlie  first  tub  being  exhausted  is  emptied,  and  the  whol§  of  the  acetie 
vinegar  is  again  directed  to  the  tub  in  which  the  macftation  is  most 
advanced  and  nearly  completed.  The  same  order  of  oi>eration  is  ob- 
served in  the  other  tubs  consecutivelv. 

As  a  genersil  rule,  the  work  is  continued  day  and  night,  in  order  that 
the  flow  may  be  maintained  in  the  tubs,  and  to  prevent  any  alteration 
or  fermentation  of  their  contents. 

In  small  distilleries,  with  only  three  tubs,  the  process  is  continued  for 
from  tw(4ve  to  fourteen  hours  only,  in  the  following  way : 

The  filling  of  the  tubs  is  so  arranged  that  the  first  tub  is  filled  two 
hours  before  leaving  oft*  work.  The  se(?ond  tub  is  exhauste<l,  and  the 
weak  juice  pumjied  from  it  into  the  weak  juice  tank,  from  which  it  ii 
directed  into  the  third  tub,  which  is  empty.  The  whole  of  the  acetio 
vinegar  from  the  boiler  is  then  nin  into  the  second  exhausted  tub,  and 
pumi)ed  from  thence  into  the  feeble  juice  tank.  The  juice  contained  in 
the  weak  juice  tank  is  run  into  the  first  tub,  recently  filled,  and  the  flow 
is  regulated  so  as  to  continue  throughout  the  night.  The  next  moniing 
when  work  is  renewed,  the  night  tub,  which  has  been  flowing  dunng  the 
night,  will  be  found  to  be  flowing  hot,  and  the  weak  juice  tank  will  be 
nearly  empty.  The  second  tub,  which  has  stood  emi)ty  iluring  the  night, 
is  then  filled  with  the  sliced  and  sprinkhMl  bidets,  and  the  juice  in  the 
third  tub  is  pumped  into  the  weak  juice  tank,  from  which  it  is  run  into 
the  rec(»ntly  filhMl  secoml  tub. 

When  the  distillation  recommences,  the  acetic  vinegar  from  the  Innler 
is  distributed  simultaneously  to  the  two  tubs,  one  of  which  runs  hot  and 
the  other  cold,  which  gives  the  juice  the  average  temperature  pn)iR»r  for 
fermentation.  The  maceration  is  then  continued  in  the  manner  above 
desiTibed. 

COOLING   THE  ACETIC^   VINEGAR. 

A  moi*e  ciHuplete  maceration  has  been  obtained  by  using  a  smalltf 
amount  of  c<m)1  ac(»tic  vinegar. 

For  this  ])uri>ose,  at  the  outlet  of  the  distillation  lM>iler  a  syatem  of 
cocks  is  phuMMl,  by  which  a  stream  of  acetic  vinegar  having  a  tempera- 
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tare  of  ninety  degrees  centigrade  can  l>e  sent  directly  to  the  fernien- 
t»tion  boilers,  or  to  a  cooler,  where  its  temperature  is  lowered  to 
frtmi  seventy  to  seventy-five  degrees  centigrade.  For  a  factory  working 
up  four  tons  of  beet  root  in  twenty-four  hours  the  cooler  made  use  of  is 
a  tight  vessel  of  sheet  iron,  1.100  meter  in  diameter,  and  1.500  meter  in 
height.  Into  this  tub  a  worm  miule  of  pipes  0.10  meter  in  diameter,  and 
having  a  surface  of  five  square  meters,  is  placed.  The  acetic  vinegar 
from  the  boiler  passes  into  the  top  of  the  cooling  tub,  is  cooled,  and  goes 
from  thence  to  the  maceration  tubs.  The  wine  to  be  distilled,  when 
introduced  into  the  distilling  refrigerator,  is  about  fifteen  degrees  centi- 
grade; when  it  passes  out  the  temi)erature  is  from  thirty  to  thirty-five 
degrees  centigrade.  It  flows  thence  to  the  lower  part  of  the  worm  of 
the  acetic  vinegar-cooler,  and  thence  to  the  wine-heater. 

Thus  by  th€^contiict  of  acetic  vinegar  in  the  cooler  at  ninety  degrees 
centigrade,  with  the  wine  at  thirty-five  degrees  centigrade,  the  tem- 
perature of  the  one  is  lowered  whilathat  of  the  other  is  raised.  By  thus 
raising  the  temperature  of  the  juice  passing  to  the  distilling  apparatus 
a  saving  of  fuel  is  effected.  The  acetic  vinegar-cooler  is  furnished  with 
a  discharge  cock,  by  which  the  acetic  vinegar  may  be  run  out  when  the 
worm  is  to  be  cleaned. 

MIXING  THE  PULP  WITH  HAY  OB  STRAW. 

The  pulp  which  remains  after  maceration  is  usually  mixed  with  hay 
or  straw  and  fed  to  cattle. 

The  hay  is  first  cut  in  the  ordinary  manner,  and  thrown  into  a  pit, 
where  it  is  mixed  with  the  pulp  from  the  maceration  tubs,  and  the  mix- 
ture is  then  thrown  into  boxes  or  vats. 

The  bottom  of  these  boxes  is  made  of  brick-work,  in  order  to  retain 
fte  juice  running  from  the  mixture.  From  these  boxes  it  is  taken  and 
M  to  the  cattle.  The  surplus  is  thrown  into  pits  made  of  brick- work, 
where  it  can  be  prcvserved  for  six  months. 

By  M.  Champennois's  process  of  maceration  the  weight  of  pidp  is 
«eTent>'  or  eighty  per  cent,  of  the  weight  of  the  beet.  To  this  is  added 
from  ten  to  twelve  per  cent,  of  cut  hay,  and  preserved  in  the  manner 
above  described, 

COOLING  THE  JUICE,  AND  FERMENTATION. 

In  order  to  regulate  the  temperature  of  the  juice  there  -is  generally 
placed  between  the  maceration  tubs  and  the  fermentation  vats  an  ai)pa- 
wtns  called  the  juice  cooler.  For  a  factory  w^orking  up  forty  tons  of 
beet  root  in  twenty-four  hours  a  cooler  with  a  superficial  surface  of 
^entj -four  meters  is  sufficient.  This  apparatus  is  a  sheet-iron  cylinder 
open  at  the  top,  into  which  is  placed  a  series  of  tubes  of  thin  copper  of 
from  0.029  meter  to  0.030  meter  in  diameter,  and  1.500  meter  long.  To 
4e  upper  tubular  i)late  a  cylinder  is  attached,  into  which  the  juice  froiii 

4  B  s 
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the  maceration  tubs  runs.  To  the  lower  tubular  plate  a  spherical  a 
funnel-shaped  cap  is  fastened,  through  which  the  juice  passes  into  Hi 
fermentation  vats.  A  stream  of  cold  water  introduced  at  the  bottom  a 
the  cylinder  circulates  around  the  pii)es,  and  rising  passes  out  at  the  top 
The  temperature  of  the  juice  coming  in  contact  with  the  cold  water  eai 
be  regulated  so  that  the  fermentation  may  be  effected  at  a  temi)eratiin 
of  less  than  twenty-five  degrees  centigrade. 

The  vertical  i)ipes  attached  to  the  maceration  tubs  which  lead  to  the 
fermentation  vats  terminate  at  a  funnel  placed  on  a  level  with  the  top  d 
the  tub,  when  the  juice,  as  it  pours  out,  may  be  seen  and  its  temperatun 
ascertained.  The  funnels  are  soldered  to  a  i>ipe  conducting  the  joicx 
either  to  the  fermentation  tubs  or  to  the  juice  cooler. 

FERMENTATION  VATS. 

The  fermentation  vats  are  constructed  of  red  fir  staves,  and  hooped 
with  iron,  similar  to  the  maceration  tubs.  To  the  upi)er  part  of  the  vit 
a  cock  is  attached,  by  which  the  vat  is  filled  to  a  third  of  its  height 
Near  the  bottom  another  cock  is  attached,  which  serves  to  cut  tto 
liquid.  To  the  bottom  of  these  vats  a  valve,  0.10  meter  in  diameterk 
fastened,  through  which  the  contents  of  the  vat  can  be  discharged,  intl 
a  brick  cistern,  as  soon  as  the  fermentation  is  completed. 

A  distillery  which  works  up  thirty-six  tons  of  beet  root  in  twenty-foor 
hours  requii-es  six  vats  of  twelve  thousand  liters  capacity  each,  aol 
a  bii(!k  cistern  of  twenty-four  thousand  liters  capacity.  A  vat  of  tli0 
above-mentioned  capacity  has  an  interior  diameter  of  2.30  meters  attta 
top,  2.50  meters  at  the  bottom,  and  is  three  meters  in  height.  Tlie  vat 
is  filled  to  within  0.20  meter  of  the  top,  so  as  to  leave  a  si>ace  for  tli0 
foam  produced  during  fermentation. 

In  large  distilleries  the  number  of  vats  is  increased.  The  cai>adtyrf 
each,  however,  is  rarely  greater  than  fifteen  thousand  liters. 

The  feed-cocks  are  supplied  by  a  pipe  common  to  all  the  vats,  as  aie 
also  the  liipiid-cutting  cocks. 

CONTINUAL   FERMENTATION. 

M.  Chami>enno*is  has  invented  an  ingenious  method  bywhichacofr 
tinual  and  steady  fermentiition  is  obtained.  The  principle  is  the  appt 
cation  of  a  large  mass  of  ferment^Ml  matter  const^mtly  renewed  to  • 
snndler  amount  of  sac^*harine  and  slightly  acidulated  juice.  The  actiot 
thus  obtained  on  small  quantities  of  juice  destroys  the  genus  of  abn** 
mal  fermentation,  and  disix^nses  to  a  great  extent  with  the  chemicd 
agents  required  in  other  methods  of  fermentation. 

In  this  process  a  tub  bottom  is  first  prepared,  which  consistB  in  diWt 
ing  from  fifteen  to  twenty  kilograms  of  gcMwl  Imhm*  yeast  with  from  fiftcei 
to  twenty  hectoliters  of  sww^t  juice  at  twenty-eight  or  twenty-nilt 
dep-ees  centigrade.    The  ferinentati(m  is  then  left  to  take  plare,*tfttf 
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which  a  stream  of  juice  is  let  into  the  tub,  which,  coining  in  contact 
vtth  the  large  mass  of  fermented  matter,  enters  at  once  into  fermenta- 
tioD.  The  flow  of  juice  from  the  maceration  tubs  is  continued  until  the 
isnnentation  vat  is  iiUed. 

When  the  contents  of  the  first  vat  Jire  in  full  fermentation  a  second 
niis  set  in  oi>eration  by  means  of  the  fermented  juice  from  the  first 
TBt  To  effect  this  the  liquid  cuttin{f  cock  of  the  first  and  second  vats  is 
qtened  and  both  vats  are  filled  to  the  same  level  with  the  fermented 
joioe.  Tlie  juice  from  the  maceration  tub  is  then  introduced  into  both  of 
fli€«e  vats.  By  the  time  both  vat«  are  fille<i  the  alcoholic  fermentation 
in  the  first  will  be  completed.  Half  of  the  contents  of  the  second  vat  is 
then  run  into  the  third,  and  both  are  filled  with  juice  from  the  macera- 
tion tub,  and  the  process  is  continued  in  the  same  way  with  the  rest  of 
the  vat«. 

In  this  way  the  fermentation  can  be  conveniently  regulated  according 
to  the  temperature  of  the  juice  or  the  amount  let  into  the  vats.  Should 
the  supply  of  juice  running  into  the  two  vats  be  too  abundant,  the  con- 
tents of  the  vat  in  fidl  fermentation  must  be  divided  between  two  or 
■ore  tubs,  and  the  juice  du-ected  to  all  of  them  at  the  same  time.  It 
wnt  be  born  in  mind  that  the  cutting  cock  is  to  be  opened  only  when 
the  tub  fi-om  which  the  fermented  liquor  is  to  be  taken  is  in  full  fermenta- 
tkML  K  the  juice  is  not  in  this  condition  it  will  be  better  to  produce  fer- 
Boitation  by  preparing  a  ^'tub-bottom"  in  the  manner  above  described. 

When  the  tubs  are  large,  instead  of  "  cutting  "  -the  amount  of  fennented 
Mtter  contained  in  the  tubs  into  equal  parts,  it  will  be  better  to  run 
iito  the  tub  in  which  fermentation  is  to  be  [)roduccd  only  a  small 
imoant  of  fermented  juice — enough  to  fill  it  to  the  depth  Of  from  0.40 
BKter  to  0.  ."K)  meter,  and  to  introduce  only  a  small  quantity  of  fresh 
juice  until  the  fermentation  is  well  developed. 

The  suii)lus  of  the  juice  continues  to  flow  into  the  principal  tub  which 
htt  served  for  cutting  the  liquid ;  this  is  thus  more  rapidly  filled,  and 
the  contents  more  si^eedily  fermented.  By  adding  a  small  amount  of 
beer  yeast  to  the  vat  in  which  fermentJttion  is  to  be  produced,  the  opera- 
tion will  iKi  hastened.  The  vats  must  be  supplied  regularly,  and  a  imi- 
Gorm  temperature  of  from  twenty-two  to  twenty-nine  degrees  centigrade 
naintaineil.  Care  must  be  taken  to  i)revent  the  temperature  from  becom- 
ing suddenly  lowered,  a«  the  fermentation  would  be  thereby  considerably 
diminished. 

When  the  fermentation  is  effected  at  twenty-five  degi*ees  centigrade 
the  yeast  will  retain  its  activity  for  a  long  time,  and  the  addition  of  fresh 
feast  may  be  dispensed  with. 

When  the  temperature  rises  as  high  as  thirty  degrees  centigrade  the 
fcrmentation  is  altered,  and  an  acetic  fermentation  takes  place;  in  this 
■ie  fresh  yeast  must  be  added.  The  progress  of  fermentation  may  be 
•rily  marked  by  observing  th^ thermometer  immersed  in  the  liquid, 
rhich  during  fermentation  rises  from  twenty-two  to  twenty-five  degrees, 
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and  falls  when  the  reaction  is  completed.  The  density  of  the  liq 
(lecreases  also  as  the  alcohol  is  formed.  By  pliuiging  into  the  liqo: 
Beaum^'s  hydrometer  the  specific  g^a^ity  may  be  ascertained,  wh 
when  the  operation  is  completed,  is  one  degree,  the  juice  being  Avi 
six  degrees. 

From  twenty-eight  to  thirty-eight  hours,  according  to  the  temperati 
is  allowed  for  fermentation.  It  will  be  best  to  have  the  vats  pla 
where  a  uniform  temperature  can  be  maintained. 

It  has  been  found  that  when  the  fermentation  is  carried  on  at  a  t 
l>erafiire  of  from  eighteen  to  twenty  degrees  centigrade  a  larger  amo 
of  alcohol  is  obtained.  At  this  temperature  the  fermentation  goei 
slowly,  but  last^  longer  and  requires  a  large  number  of  vats. 

WINE  CISTERN. 

As  soon  as  the  fermentation  in  any  of  the  vats  is  finished,  the  empty 
valve  at  the  bottom  is  opened  and  the  whole  contents  are  dischar, 
into  the  cistern  of  brick-work  placed  underneath,  from  which  the  ji 
is  pumi)ed  and  forced  into  the  tank  from  wliich  the  distilling  appara 
is  fed.  The  advantage  of  this  arrangement  is  that  the  vat  can 
emptied  in  a  few  minutes,  cleaned  and  refilled ;  while,  should  the  ji 
be  pumiKHl  directly  from  the  vat,  it  would  Uike  several  hours  to  em; 
it;  during  this  time  the  walls  of  the  interior  of  the  vat  wouhl  becc 
impregnated  with  the  yeast  floating  on  the  surface  of  the  licpior,  wl 
has  a  tendency  to  become  sour  when  exposed  to  air. 

Another  advantage  in  this  is  that  the  wine  for  distillation  is  suppi 
in  a  purer  condition  than  could  otherwise  be  done,  as  the  used-up  y< 
and  foam  in  decanting  the  juice  from  tin*  vat  to  the  cisteni  are  lef 
the  bottom  of  the  vat,  and  the  uiatttTs  held  in  solution  in  the  liquor  h 
time  to  settle  while  it  remains  in  the  cistern. 

CLEANSING  THE  VATS. 

Every  eighth  day,  at  least,  the  cistern  must  be  cleaned. 

It  is  also  ne(^essary  to  observe  the  utmost  care  in  n^g-ard  to  the  d< 
liness  of  the  fermentation  vats.  As  sotm  as  the  vat  is  emi)tied  it  n 
be  immediately  wasluMl  with  a  brush  and  boiling  acetic  vinegar,  wl 
cleanses  the  walls  from  all  fermentable  matt^^rs  adhering  thereto. 

It  must  be  then  rinsc^d  with  fresh  water,  and  afterwar<ls  with  sligl 
acidulated  water,  in  order  to  remove  all  traces  of  sour  yeast.  Theaci 
lated  water  is  used  only  in  such  cpiantities  as  will  imi>regnate  the  wc 
The  object  being  to  prevent  the  altenition  of  the  juice  with  which 
wood  is  soaked. 

Care  must  Iw  taken  not  to  leave  any  juice  in  the  bottom  of  the ' 
inasmuch  as  this,  acting  on  a  small  <|uantity  of  wine,  will  cause  a  d< 
in  fermentation. 

The  sc'um  from  oil  refinenes  is  used  to  prevent  the  foam  prodaceJ 
fermentation  from  being  excessive. 
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ENGINES  AND  STEAM  GENERATORS. 

In  small  distilleries,  where  the  still  is  heated  directly  by  a  furnace, 
horse-power  or  a  portable  eugine  is  used. 

Jka  large  distilleries  the  distilling  and  rectifying  apparatus  is  heated 

•team,  in  which  case  one  or  more  steam  generators  are  required. 

motive  power  is  usually  a  steam  engine  working  at  a  pressure  of 

five  to  six  atmospheres,  by  utilizing  the  steam  from  which  a  large 

in  fuel  is  effected. 

The  main  driving  shaft,  by  means  of  belting,  actuates — 

First.  The  wine  pump,  which  pumps  the  juice  from  the  cistern  under 

femientatiou  vats  to  the  feed  tank  of  the  distilling  apparatus.    The 

to  be  peribrmed  by  this  pump  is  mea^jured  by  the  amount  of 

vinegar  delivered  to  the  maceration  tubs,  which  is  usually  one 

and  fifty  i>er  cent,  of  the  weight  of  beet  root. 

nd.  Tlie  water  pump,  which  must  supply'  the  same  volume  as  the 

pauip.    This  pump  forces  the  water  into  a  tank  placed  by  the  side 

Ike  wine  tank,  which  supi)lies  the  water  recjuired  for  condensation  in 

rectifying  pi*oce«s,  and  for  washing  the  beet  root  and  the  utensils 

in  the  distillery. 

TUrd.   The  weak-juice  pump,  which  exhausts  the  juice  from  the 

tion  tubs  and  forces  it  into  the  weak-juice  tank.    This  i)ump  has 

lame  iwwer  as  the  two  preceding  ones.    It  is  used  only  when  the 

ift  to  be  pumped  from  the  tubs — an  opexatiou  which  lasts  from 

to  forty-five  minutes.    As  the  weak -juices  flow  hot.  the  pistons 

valves  of  this  pump  must  be  covered  with  leather  which  will  not 

injured  by  the  heat. 

The  eseajie  steam  from  the  engines,  which  is  utilized  for  heating  the 
fctilling  vessel,  is  collected  in  a  large  cylindrical  sheet-iron  reservoir, 
fc  upper  part  of  which  is  furnished  with  a  safety-valve  reguhited  for 
dight  pressure,  so  that  there  will  not  be  too  great  a  resistance  or 
-pressure  on  the  engine.    Through  this  valve  all  the  steam  escapes 
has  not  been  absorbed  and  condensed.    The  water  produced  by 
nsation  in  this  reservoir  flows  out  through  a  pipe  to  another  sheet- 
reservoir  called  the  condensed-water  reservoir.    Into  this  reservoir 
vater,  heated  by  the  condensing  worms,  also  flows  and  accunuilates, 
ad  n  pumped  from  time  to  time  by  the  feed  pump.    Cold  water  can  be 
|lCrodiiced  if  re^iuired.    By  thus  using  the  steam  for  heating  the  distil- 
boiler,  and  by  feeding  the  boiler  with  distilled  water  at  from 
^^^^bA^  to  ninety  degrees  centigrade,  a  great  economy  in  fuel  is  effected. 

Pot  heating  the  distillation  boiler,  steam  from  the  generators  alone  is 
it  is  essential  that  the  pressure  should  be  uniform  so  that  no 
vaittion  in  the  flow  of  alcohol  be  produced,  which  would  be  prejudicial 
to  ili  quality. 
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DISTILLATION. 

CONTINUAL  DISTILLATION. 

This  apparatus  is  composed  of,  first,  the  boiler;  second,  the  distilli- 
tion  cohimn;  third,  the  condenser  or  wine  heater;  fourth,  the  refrige^ 
ator.  The  acetic  vinegar  refrigerator  before  mentioned  may  also  be 
incUided  as  a  part  of  this  apparatus.  The  dimensions  of  the  heating 
and  cooling  surface  for  each  part  of  the  apparatus  is  determined  by  Aft 
amount  of  fermented  juice  or  wine^o  be  distilled  in  twenty >foar  honiSi 
In  small  distilleries,  where  the  heating  is  effected  with  an  open  fire,  the 
q^iindrical  boiler,  or,  wiiat  is  preferable,  the  Cornish  boiler  is  used.  Thii| 
is  made  of  sheet  iron,  from  six  to  eight  millimeters  thick,  and  is 
to  the  boilers  formerly  useil  with  low-pressure  engines. 

DISTILLATION  BOILER. 

This  boiler  is  a  sheet  or  cast-iron  cylinder.  Sheet-iron  boilers,  how- 
ever, wear  out  in  seven  or  eight  years.  Inside  of  this  cylinder,  a  wonK 
made  of  copiwr  is  placed,  An  which  the  steam  fix)m  the  generator  cuto* 
lates.  A  cock,  placed  at  a  convenient  height,  serves  to  regulate 
amount  of  steam  let  into  the  upper  part  of  the  sjnral  worm.  The  st^ 
flowing  through  this  worm  is  condensed  and  the  water  formed  p 
out  at  the  bottom  into  the  condensed  water  reservoir. 

Tlie  boiler  is  ])rovided  with  a  water  indicator ;  with  cocks  to  discharge 
the  acetic*  vinegar  either  .ti>  the  macenition  tubs  or  to  the  acetic  vinegar 
cooler;  with  a  supi)ly-cock,  by  which  water  to  be  heated  either  for 
maceration  or  tor  washing  the  boiler  is  introduced;  with  a  discharge, 
cock ;  with  a  manometer ;  with  a  water  column ;  and  with  a  man-hole, 
by  which  access  is  had  to  the  interior  for  the  purpose  of  cleaning  the 
tubes. 

DISTILLATION  COLUMN. 

This  is  placred  over  the  cover  of  the  boiler,  and  is  composed  of  ten. 
shallow  cylindrical  copper  trays  or  vessels  shown  in  pjan  and  section  IJlf 
the  annexed  figures. 

The  diameter  and  height  of  each  one  of  these  vessels  varies  ace<Kd- 
ing  to  the  power  of  the  apparatus. 

In  the  middle  of  each,  a  plate  B,  forming  a  diaphragm,  is  welded,  arf 
between  the  joints  of  everj'  two  vessels  a  plate  C  is  fastened.  Each  one 
of  these  plates  is  three  millimeters  thick,  and  is  provided  with  a  pipe  or 
opening  1)  near  the  center,  through  which  the  steum  rises  from  tie 
boiler.  This  opening  is  covered  with  a  bell-shai>ed  plate  EE,  supported 
at  fonr  points  F,  at  such  a  height  that  its  edge  descends  below  the  sat' 
fa<je  of  the  licpiid  which  stands  in  each  vessel.  It  is  provided  with  tt 
outlet  pipe  G  for  the  discharge  of  the  Uquid.    An  inclosuie  or  wtB 
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H  finees  the  liquid  whicli  niDS  down  from  one  plate  to  the  otber,  to  cir- 
eolate  aroaod  tbe  beU  E  before  flowing  to  the  plate  next  below, 

Figa.  3  and  3. 


Plan  and  soctian  of  a  part  of  a  colnmn  for  dutillation. 
The  ontlet  pipe  G  projects  from  fonr  to  five  centimeters  above  the 
Nttes,  in  order  to  keep  a  layer  of  liquid  of  the  Haino  depth  over 
>idi  of  them.  Ita  len^h  is  such  that  the  lower  end  reaches  to  within 
Hteen  or  twenty  centimeters  of  the  lower  plate,  bo  that  it  is  plunged  in 
be  hquid  retained  on  this  plate,  and  prevents  the  alcoholic  vapors 
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which  are  disen^ged  from  the  boiler  from  passing  back.  The  escape- 
steam  pipe  D  projects  twenty  centimeters  higher  above  the  plate  thaa 
the  discharge  pipe.  By  this  arrangement  the  liquid  retained  on  eadi 
of  thephites  cannot  flow  down  through  the  pipe  D,  which  permits  the 
alcoholic  vaiwrs  only  to  x)ass. 

The  Im*11  E,  wliicli  surmounts  the  pii>e  D,  is  fiastened  by  four  cramps  F, 
and  supi)oi1:e<l  at  such  distance  from  the  plate  that  the  lower  end  ii 
plunged  only  twelve  or  fifteen  millimeters  in  the  layer  of  liquid  retained 
on  this  plate. 

The  oi)eration  is  as  follows :  The  alcoholic  vapor  escaping  from  the 
boiler  pusses  through  the  oi>enings  D,  while  the  bells  E  B  force  it  to  come 
in  contact  and  traverse  a  layer  of  liquid  of  from  fifteen  to  twenty  milli- 
metei-8  in  depth  on  each  of  the  plates,  while  at  the  same  time  the  wim 
coming  from  the  top  of  the  column  runs  fi-om  plate  to  plate  through  tin 
discharge  pii>e  G,  and  thence  to  the  boiler. 

The  lowest  plate,  which  is  dire<*.tly  over  the  boiler  cover,  is  provided 
with  a  discharge  pi[>e,  the  length  of  which  is  such  that  it  extends  to 
within  0.20  meter  of  the  bottom  of  the  boiler.  The  joints  of  the  colona 
are  made  tight  by  a  luting  or  i)ackiug  of  past<>board,  and  a  putty  or  ma» 
tic  of  rye  flour.  They  are  drawn  close  together  by  means  of  iron  pinsoi 
clamps  four  centimeters  wide,  placed  around  the  edges  of  the  flanges  oi 
the  vessels,  at  distances  of  from  three  to  four  centimeters  ftt)m  eael 
other. 

Care  must  be  taken  when  the  column  is  set  up,  that  the  plates  be  laid 
exactly  horizontal.  This  arrangement  of  the  column  in  sections  permits 
the  whole  of  its  interior  to  be  readily  cleaned  when  it  is  taken  down. 

Tlie  top  of  the  column  is  cloawl  by  a  cover  furnished  with  a  pipe  which 
carries  the  alcoholic  vapors  to  the  wine  heater. 


Fig.  4. 


Aimlyacr. 


WINE-HEATER. 

The  wine-heater  is  a  slieet-iron  cylinder,  in  which  an 
agitator  is  i)laced  which  prevents  the  matters  suspended 
in  the  \\ine  from  settling.  It  contains,  also,  a  coppa 
worm,  through  which  the  alcoholic  vapors  pass,  an( 
make  their  exit  at  the  lower  part,  which  is  fumishec 
with  ah  analyzer  of  thin  copi)er.  Wliile  passing  througl 
this  worm,  the  aqueous  and  alcoholic  vapors  are  con 
densed,  and  form  what  are  called  small  tcaters,  whicl 
issue  from  the  lower  part  of  the  worm,  with  such  i>oi 
tions  of  the  alcoholic  vapor  as  hj«  not  been  condensed 
and  flow  to  the  analyzer,  shown  in  section  in  the  acoon 
panying  flgui-e.  The  small  waters  sink  to  the  bottom  ( 
this  vessel,  and  are  carried  through  a  return  pipe  to  th 
top  plate  of  the  distillation  column,  while  the  alcoholi 
vapor  passes  from  the  upi)er  part  of  the  analyzer  to  tt 
worm  of  the  cooler.  A  partition  of  the  aqaeous  an 
alcoholic  vapors  is  thus  partially  effected. 
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The  condenser  is  a  cylindrical  sbeet-iroQ  vessel,  in  which  a  copper 
worn,  formed  of  pipes  of  larger  diameter  at  the  top  than  at  the  bottom, 
U  placed.  The  alcoholic  vai)or8  from  the  analyzer  enter  this  condeusiog 
Tonn  at  the  top,  and  are  completely  condensed  and  issue  at  the  lower 
end,  passing  thence  to  the  measuring  gauge.  The  coDdcuser,  as  well  as 
the  wine-heater,  can  he  readily  emptied  by  means  of  a  discharge-cock 
placed  at  the  bottom. 

MEiSUEINQ  GAUGE. 

The  measaring  gauge,  represented  in  the  ac- 
companying figure,  is  a  small  copper  cylinder, 
tvelve  centimeters  in  diameter  and  0,29  meter 
iDheight,  in  which  both  a  thermometer  and  alcu-  ' 
iiometer  are  plunged,  in  order  to  ascertain  the 
tmperatnre  as  well  as  the  siwcific  gravity  of  the 
ileohol.  It^  temperature,  as  it  issues  from  the 
CODdenser,  should  be  between  sixty  and  seventy 
lieEiees  centigrade.  It  is  called  at  this  state 
"phlegms" 

The  "  phlegms  "  enter  at  the  lower  part  of  the  - 
gHDge,  and  make  their  exit  at  the  upper  part  to 
tBmall  tank,  from  which  a  piije  leads  to  the  MeaBuriiigGuiiKoandAlco- 
nsen-oir  where  the  alcohol  is  kept  before  rectifl-  mnietut. 

atiou. 

MANAGEMENT  OP  THE  DISTILLING  APPAEATUS. 

In  the  distilling  apparatus  only  such  wine  is  usetl  as  contains  not  more 
than  five  or  six  per  cent,  of  alcohol,  and  which  is  sufficiently  fluid  to  permit 
ilie  alcoholic  vapors  to  pass  and  be  condensed.  The  wine  is  heated 
inring  this  operation,  and  on  arriving  at  the  boiler  it  is  nearly  at  the 
boiling  point,  one  hundred  degrees  centigrade.  Tlie  apparatus  is  so  con- 
Srncted  that  the  alcoholic  va|)or  passes  from  the  boiler  in  a  directiou 
opposite  to  that  taken  by  the  wiue  used  for  condensation  and  cooling. 
Ilie  wine  is  pumped  from  a  cistern,  placed  under  the  fermentation  vats, 
and  forced  into  a  reservoir  placed  above  the  distilling  apparabis.  This 
«»ervoir  contains  a  float  to  indicate  the  level  of  the  liquid.  From  this 
tegOToir  the  wine  is  couducted  by  a  pij*  to  the  supply-cock  of  the  dis- 
tiUjng  apparatus.  This  cock  is  placed  withiu  reach  of  the  workman,  near 
Ik  measuring  gauge  and  steam  supply-cock,  which  communicates  with 
ttwwonn  and  boiler. 

The  quantity  of  wine  introduced  into  the  apparatus  is  regulated  by 
""Ugupply-cocktandthecarefidrcgulationof  this  supply  and  of  the  supply 
of  steam  is  themostimportautpartof  themauagemeut  ofthe  apparatus. 
^  more  energetic  the  heating  the  more  vigorous  vnU  be  tbe&o'v  'mftifc 
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measuring  gange,  and  tbe  "phlegms"  will  measure  less  on  the  alca 
hometer.  On  the  other  hand,  if  the  wineis  supplied  abundantly,  the  floi 
in  the  measuring  gauge  will  be  less,  while  the  "  phlegms '^  will  mark  mon 
on  the  alcohometer.  That  these  effects  should  be  in  correlation  with  ea€l 
other  is  easily  explained.  In  the  first  instance,  the  abundance  of  aloo 
holic  vapor  overcomes  the  condensation  efi'ected  by  the  steam ;  in  thi 
second  instance,  the  condensation  is  more  vigorous,  owing  to  the  iuereasec 
supply  of  wine. 

The  manometer  attached  to  the  boiler  should  indicate  a  pressure  of  fron 
one  meter  to  1.20  meter  of  a  water  column.  The  distiller  must  be  guided  bj 
the  manometer  and  the  measunng  gauge  in  the  management  of  the  appa 
ratus.  When  the  heating  is  too  active,  the  manometer  rises,  and  the  tto^ 
in  the  measuring  gauge  increases ;  when  the  heating  slackens,  thi 
manometer  falls,  and  the  flow  decreases.  The  distiller  must,  therefore 
regulate  the  cocks,  first,  so  as  to  obtain  a  distillate  of  the  requirec 
strength ;  second,  so  that  the  acetic  vinegar  or  residual  liquor  in  the  still 
shaU  be  deprived  of  its  alcohol,  after  having  remained  there  a  suffl 
ciently  long  time,  and  that  on  passing  to  the  maceration  tubs  it  may  bf 
of  a  specific  gravity  of  one  degree  Beaum6. 

When  the  acetic  vinegar,  on  issuing  from  the  boiler,  still  contains  f 
portion  of  alcohol,  the  supply-cock  must  be  partly  closed,  so  as  to  slackei 
the  flow,  and  cause  the  acetic  vinegar  to  remain  longer  in  the  apparatus 

In  order  to  asceitain  the  presence  of  alcohol  in  the  acetic  vinegar,  i 
cock  of  fifteen  or  twenty  millimeters  diameter  is  placed  near  the  top  o 
the  boiler,  through  which  a  part  of  the  steam  formed  in  the  boiler  is  with 
drawn,  condensed,  and  tested  with  an  alcohometer.  If  the  instrument 
stands  at  zero  it  is  certain  that  the  acetic  vinegar  has  been  exhausted  o1 
its  alcohol. 

CO^^CLUSION. 

The  wine  at  the  temperature  of  fifteen  degrees  centigrade  is  introduce< 
into  the  lower  part  of  the  condensing  vessel  sniTounding  the  worm,  am 
when  it  is  discharged  its  temperature  is  between  thirty-five  and  forti 
degret»s  centigrade.  A  series  of  ciH'ks  is  arranged  near  the  discharg 
pipe  of  the  condenser,  by  which  the  wine  is  caused  to  flow  to  the  worn 
of  the  acetic  vinegar  cooler,  where  it  is  heated  to  between  sixty  an( 
seventy  degrees  centigrade.  It  then  passes  to  the  wine-heating  cylindei 
and  is  further  heated  to  eighty  degrees  centigrade. 

When  the  acetic  vinegar  cooler  is  not  used,  or  when  it  is  being  cleaned 
the  wine  passes  directly  from  the  cooler  to  the  wine  heater.  From  tb< 
wine  heater  the  wine  is  carried  by  a  pipe  to  the  fourth  upper  i)late  of  th 
distilling  column,  and  thence,  running  downward  from  plate  to  plate,  ii 
finally  discharged  into  the  boiler. 

When  the  work  commen<?es  the  supply-cock  is  opened,  and  all  parts  o 
the  apparatus  are  filled  with  wine.  The  boiler  is  also  filled,  so  as  t 
entirely  cover  the  heating  or  stexim  coil.    The  supply-cock  is  then  closed 
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and  steam  introduced  into  tbe  coil  of  the  boiler.  The  evaporation  com" 
mences,  and  is  continued  until  the  "phle^rnis''  commence  to  flow  to  the 
measoring  gauge,  when  the  feed-cock  is  opened,  and  the  supply  is  regu- 
lated so  as  to  maintain  a  continual  flow  in  the  measuring  gauge. 

Asthe  boiling  point  of  water  is  one  hundred  degrees  centigrade,  and  that 
of  alcohol  seventy-eight  degrees  centigrade,  the  vapor  rising  from  the 
boiler,  which  is  a  mixture  of  aqueous  and  alcoholic  vapors,  on  passing 
over  the  liquid  contained  ou  the  plates  of  the  distillation  column,  which 
is  at  a  temperature  which  will  condense  water,  causes  the  aqueous  por- 
tion alone  to  be  condensed,  while  the  alcoholic  vapor  i)asses  on,  and, 
while  traversing  the  wine  covering  the  plates,  takes  ui)  a  part  of  the  alco- 
'h(d  contained  in  it.  The  wine,  when  introduced  at  the  top  of  the  distil- 
lation column,  contains  the  large^ft  amount  of  alcohol,  and  is  at  the  low- 
est temperature.  As  it  falls  successively  from  plate  to  plate,  it  becomes 
gradually  heated,  and  loses  its  ahjohol  by  evaporation,  so  that  on  arriv- 
ing at  the  last  plate  it  is  entirely  deprived  of  alcohol,  while  its  tempera- 
tore  is  nearly'  one  hundred  degrees  centigrade.  The  "small  waters" 
flow  back  from  the  analyzer  to  the  first  plate  of  the  distillation  column, 
and  thence  fall  to  the  fourth  plate,  where  they  mix  with  the  wine. 

After  passing  over  the  plates  covered  with  vrtue  the  richness  of  the 
vapor  is  further  increased  by  traversing  the  last  three  i)lates  covered 
with  "  small  waters,''  which  are  a  mixture  of  water  and  alcohol,  richer 
than  the  '^  wine." 

The  vapor  from  the  column  then  passes  to  the  wonn  of  the  wine-heater, 
which  is  plunged  in  wine  of  such  a  temperature  as  will  cause  the  aqueous 
Tai>or  mixed  with  the  alcohdl  to  condense.  The  "small  waters''  pro- 
duced by  this  condensation  flow  back  through  the  analyzer  to  the  col- 
umn, as  above  described. 

The  alcoholic  vjipor  issuing  from  the  analyzer,  taking  with  it  a  certain 
portion  of  steam,  flows  to  the  worm  of  the  condenser,  or  "refrigerator,'' 
where  it  is  completely  condensed  by  the  wine  which  surrounds  the  worm, 
uid  is  at  a  temperature  of  fifteen  degrees  centigrade  when  it  enters.  The 
"phlegms"  produced  by  this  condensation  pass  to  the  measuiing  gauge, 
and  should  indicate  from  sixty  to  seventy  degrees  eentigi*ade.  As  these 
^'phlegms"  contain  a  part  of  the  essential  oils  of  the  beet,  they  require 
rectification. 


CHAPTER   IV. 
PRODUCTION  OF  BEET  SUGAR 

En'ginks  and  «oiij:i:s  fok  a  bcoau  factouy — Extuactiox  of  beet  jriCB-Wiffl- 

IXtJ    Tin:    IlKKT— RasI'IXG  MACIIIXKS— PrI-U$SIXG— SHOVKUXG  MACUIXB— HTDRiCUC 
PRKSS— IXJKCTK )X  ITMPS— Jl'ICK  KEFIXIXG — DkFKCATIOX— DOUBLE  CARBOXATIOS- 

Cakijonatiox  boilkhs— Wasiiix<3 — FiLTRATiox— E VAPOR ATiox— Boilers  poe  bi- 

HEATIXG  THE  SIUUP  — CRYSTALLIZATIOX— BaKIXG  IX  GR-lIXS— Pl-RIFYIXG  THE  BCOU 

wmi  TUKBLVEs— The  first,  secoxi>,  axd  third  ruxs  of  SUGAR— Scum  pwafr- 
Pi'RiFYixti  Axi>   i>KC<>MmizixG— Lime  FiRXACK— Gas  washer— PREPAiunos  or 

LIMK-WATEK— \VasHIN(J  AND  VIVIKICATIOX  OF  AXIMAL  CIIAItCOAL— ANIMAL CIIlKXUL 
^^V1FY1X<^  FrRXACE — GAH-LKillXIXG  AriMRATrS. 

The  fabrication  of  beet  sngar  consists  of  five  distinct  operations: 

First.  Tlie  extraction  of  the  juice,  comprising  the  washing,  cattinf 
and  pressing. 

Second.  The  elimination,  as  far  a«  i>ossible,  of  the  foreign  mattoa 
accompanying  the  sugar,  which  comprises  defecation,  earbonation, filter- 
ing, and  pressing  the  scum. 

Third.  The  ulterior  concentration  of  the  juic«  in  the  best  conditioM 
for  preserving  the  sugar,  and  for  economy  in  combustion,  including  evap- 
oration of  the  juices  and  the  concent mtion  of  siru]>s,  or  baking. 

Fifth.  The  S4*i»aration  of  the  sugar  from  the  molasses. 

To  these  opi*rations  may  be  added  two  othcTs,  viz:  The  re\ivification 
of  the  animal  charcoal,  and  the  manufacture  of  lime  and  lime- white. 

Before  d(»scribing  these  oi)erations  a  few  words  may  not  be  amiss  (Hi 
the  steam  geiuMators,  transmission  belts,  i)umps,  elevators,  &c.,  indis- 
pensable for  e>'ery  suj^ar  factory, 

ENCIINKS  AND  BOILERS  FOK  A  SUGAK  FACTORY. 

Every  sugar  factory  should  be  furnished  with  several  steam  genera- 
tors, (the  number  varying  according  to  the  size  of  the  factory,)  to  pro- 
duce the  steam  ri'([uired  for  the  engines  and  for  heating  the  other  appa- 
ratus. 

Their  heating  surfacie  is  determined  by  the  amoiuit  of  steam  which 
they  produce  per  s<[uare  meter,  according  to  the  system  adopteiL  The 
boilers  are  connected  together  by  means  of  steam  or  tWnl  pii>es.  It  is 
usual  to  hav(^  a  spare  generator,  whi(jh  can  be  used  in  case  of  an  acci- 
dent happening  to  any  one  of  them,  or  when  it  is  necessary  to  clean 
them. 

Tubular  generators  have,  of  late,  been  more  generally  used,  as  they 
are  most  economical.  They  are  fed  with  distillcMl  water  at  a  temi>eratxiK 
of  from  eighty  to  ninety  degrees  centigrade  from  the  different  boilers 
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other  apparatus.  They  require  cleaning  only  at  long  intervals,  and 
win  pitxluce  from  nine  to  ten  kilograms  of  steam  for  every  kilogi*am  of 
pit  coal  of  good  quality  used. 

Instead  of  a  single  steam-engine  setting  in  motion  all  the  machinery 
bj  means  of  belting,  it  is  preferable  to  have  an  engine  for  each  separate 
apparatus  or  sets  of  apparatus.  It  is  evident  that  with  a  single  engine, 
should  an  accident  happen  to  it,  the  work  throughout  the  whole  factory 
would  be  stopped. 

A  separate  engine  is  used  for  the  following  operations : 

First.  To  set  in  motion  the  rasping  apparatus. 

Second.  To  give  direct  motion  to  a  cylinder  exhausting  the  carbonic 
acid  gas  from  the  limekiln,- and  forcing  it  into  the  carbonizing  boilers. 

Hiird.  To  work  the  air-pump  which  produces  the  vacuum  in  the 
evaporating  apparatus. 

Fourth.  To  work  an  air-pump  which  jiroduces  tlie  vacuimi  in  the 
baking  l)oilers.    (There  are  as  many  engines  as  there  are  baking  boilers.) 

Fifth.  To  set  in  motion  the  turbines. 

Sixth.  To  pump  the  water  recjuired  for  the  evaporating  and  baking 
apparatus,  and  for  washing  the  beets. 

Seventh.  To  work  the  generator  feed  pump.  This  engine  is  placed 
near  the  steam-generators,  so  as  to  be  tended  by  the  same  workmen. 

All  these  engiiu?s  work  under  a  pressure  of  from  five  to  six  atmo- 
apheres. 

The  steam  from  the  engint^s,  instead  of  being  allowed  to  escape,  is 
collected  in  a  large  reservoir  and  utilized  for  heating  the  evaporating 
apparatus,  by  which  a  large  economy  in  fuel  is  eftected. 

This  reservoir,  which  has  been  referred  to  in  describing  tlie  process  of 
distillation,  is  known  as  the  exhaust-steam  reservoir,  and  is  composed  of 
a  vertical  or  horizontal  sheet-iron  cylinder,  one  meter  in  diameter  and 
ftom  two  meters  to  2.50  meters  in  length.  The  escape  pipes  of  all  the 
engines  lead  to  this  reservoir,  which  is  provided  with  a  safety-valve 
anranged  for  a  pressure  of  one  and  a  half  atmosphere.  The  water  con- 
densed here  passes  out  through  a  pipe  to  the  condensed-water  resei-voir. 

The  condensed-water  reservoir  is  a  sheet-iron  cylinder,  either  veitical 
or  horizontal,  one  met<3r  in  diameter  and  two  meters  in  length,  situated 
near  the  generators,  and  by  the  side  of  the  feed  engine. 

The  water  condensed  in  tlie  double  bottoms  and  worms  of  the  diflfer- 
ait  apparatus  is  conducted  here  by  pipes.  From  this  reservoir  the  feed- 
pump supplies  the  boilers.  It  is  provided  with  a  glass  tube  indicator, 
to  mark  the  water  level,  and  with  a  supply-cock,  by  which  small  quan- 
tities of  cold  water  may  be  introduced  from  time  to  time  to  compensate 
for  the  loss  occurring  from  leakage  and  other  causes. 

In  the  boiler  room  another  reservoir  of  sheet  iron  is  placed,  which  is 
wippUed  with  steam  direct  from  the  generators.  From  this  reservoir 
fte  steam  required  for  the  different  operations  of  the  factory  is  taken. 
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EXTEACTION  OP  THE  JUICE. 


WASHma  THE  BEET  BOOTS. 

In  all  largo  sugar  factories,  elevators  similar  to  those  before  des* 
are  used  to  lift  the  beets  from  the  ground  to  the  washing  machine 

The  washing  apparatus  used  is  exactly  similar  to  that  used  pr 
tory  to  the  process  of  distillation,  and  before  described  in  Chapt< 
the  size  varying  according  to  the  size  of  the  factory. 

The  washing  machine  is  usually  placed  in  the  beet  store-house, 
the  amoimt  required  for  a  night's  work  is  stored  up.    It  is  elevated 
the  ground,  so  that  the  beet  root,  when  washed,  may  pass  by  an  in 
plane  directly  to  the  rasping  machine. 

The  mud  from  the  washing  machine  is  conducted  away,  in  the  m 
above  described,  to  be  utilized  for  manure. 

BASPING  MACHINES. 

M.  Ghampennois  has  constructed  a  rasping  machine,  on  the  sam< 
ciple  as  his  horizontal  centrifugal  root-cutter,  but  in  spite  of  th< 
results  obtained  from  it,  and  its  low  price,  it  is  not  yet  generaUy  i 

p.     g  Beets  are  rasped  in  i 

all  factories  by  means 
drum  ra8])ing  machine 
drum,  which  is  divid 
cast-iron  disks  into 
three,  or  four  partitioni 
meter  wide,  according 
amount  of  beet  to  be  r 
is  0.700  meter  in  dia 
Eacli  of  the  disks  is  pn 
with  a  circular  gioovc 
meter  wide,  and  O.OIO 
^  .     .  deep;  into  these  groo\ 

i40|».     300  Jk440k- 300 -^  \1    1   i-i       i. 

^    I  V    »  *  inserted  the  tenons  < 

Dnmi  KaHping  machine.  bliiiU**-; 

The  steel  blades  are  cut  with  shaq)  teeth  on  both  sides,  so  that^ 
worn  on  (me  side  the  other  may  be  used.  TJliey  are  halved  into  e. 
the  partitions  of  the  drum  so  that  the  tenons  of  the  blades  fit  in 
circular  grooves.  A  small  lath  of  wood,  eight  millraieters  thick,  is  j 
between  the  bhides  and  is  held  by  tenons.  The  cast-iron  fmmo 
8upi)orts  the  drum  and  driving  wheel  is  provided  with  a  cast-iror 
per,  which  has  as  many  partitions  or  conduits  as  there  are  pjirtiti 
the  drum.  These  coinluits  lejul  down  to  the  cutting  surface  of  the 
and  in  each  of  them  there  is  a  contrivance  for  pushing  forwanl  tU 
roots  ui)on  the  rasp.  This  consists  of  a  cast-iron  block  or  follower, 
is  made  to  move  to  and  fro  by  means  of  a  lever.     As  the  beets  fall 
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into  the  hopper  and  the  conduits,  this  block  presses  them  up  against  the 
rasping  surface. 

The  whole  drum  is  covered  with  a  light  jacket  of  sheet-iron  to  prevent 
the  pulp  being  thrown  out.  On  its  upper  part  there  is  a  small  gutter 
perforated  by  holes  to  distribute  a  thread  of  water,  which  is  brought 
over  the  whole  surface  of  the  drum  for  the  purpose  of  cleaning  the  set 
rf  teeth  of  the  blades,  and  extracting  at  the  same  time  a  part  of  the 
sngarby  "endosmosis.'' 

The  pulp,  as  it  comes  fix)m  the  drum,  is  carried  to  large  and  flat  reser- 
voirs call^  pulp-troughs. 

The  velocity  of  the  drum  should  be  from  nine  hundred  to  a  thousand 
revolutions  per  minute.  By  giving  a  greater  velocity  to  the  drum,  and 
causing  the  drivers  to  advance  slowly,  the  beet  is  more  perfectly  torn, 
and  finer  pulp  is  obtained.  It  is  always  necessary  to  have  a  spare  drum , 
which  can  be  used  when  the  teeth  of  the  drum  generally  used  are  broken 
and  injured  by  the  small  stones  which  are  always  found  in  the  beet.  In 
this  manner  prolonged  delays  are  avoided. 

PEESSING. 

For  pressing  out  the  juice  both  the  screw  press  and  hydraulic  press 
are  used:  the  first  for  the  less  powerfiil  or  first  pressure;  the  second 
where  it  is  necessary  to  apply  great  force. 

Each  screw  press  is  tended  by  four  men,  who  take  the  pulp  as  it  comes 
fiom  the  rasps,  shovel  it  into  bags,  subject  it  to  the  first  pressure,  and 
pass  it  to  the  hydraulic  press.  The  work  is  done  very  rapidly,  the  sys- 
ttto  of  division  of  labor  greatly  facilitating  the  operation. 

Of  late,  in  some  factories,  a  labor-saving  shoveliug  machine  has  taken 
the  place  of  hand  labor.  It  consists  of  an  iron  shovel  of  from  six  to 
right  liters  capacity,  which  plunges  by  a  vertical  rectilinear  alternate 
notion  into  the  pulp,  becomes  filled  with  it,  lifts  it  up  and  empties  it 
mto  a  bag  stretched  out  for  the  purpose  by  the  bag  tender. 

SCREW  PRESS  FOR  THE  FIRST  PRESSING. 

The  first  pressing  is  effected  with  great  rapidity  in  screw  presses  made 
of  iron,  and  the  construction  of  which  is  shown  by  the  annexed  figures 
in  plan  and  in  elevation. 

These  presses  have  a  casWiron  table  or  bed-plate  D,  2.20  meters  long 
by  UO  meter  wide.  The  upper  surface  is  grooved  to  receive  the  expressed 
jnice  and  convey  it  to  the  spout  at  one  side.  This  bed  is  raised  above 
the  general  level  of  the  floor  upon  a  pedestal  of  cast  iron,  with  flanges, 
by  which  the  whole  press  is  firmly  secured  to  a  foundation. 

The  upper  plate  and  the  screw  is  supported  by  four  cylindrical  col- 
■nms  6  b,  which  are  bolted  into  the  rectangular  frame  D',  and  they  serve 
•8  guides  to  the  movable  bed  D^.  The  screw  has  a  double  thread,  and 
i»  0,120  meter  in  diameter.  It  works  in  a  nut  of  copper  c,  the  periphery 
of  which  gears  into  a  horizontal  endless  screw  d'.    This  screw  is  sup- 
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ported  upon  pillar  blocks  attached  to  the  fhune  D*,  and  it  extendii  bey 
the  bearings  on  ench  side  so  as  to  receive  fast  and  loose  driving  put 


Screw  Prrnn — I'inn. 

e  and  «'.    Tliese  driving  pulleys  e  are  0.0H  meter  wide  and  0^25  meter 
tfiametfir,  and  the  loose  palleys  are  O.IC  meter  wide.    By  this  arraogeuM 
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he  screw  may  be  made  to  turn  in  either  direction  up  or  down  at  will.    Tlie 

lansfer  of  the  belts  from  the  fast  to  the  loose  pulleys,  or  the  reverse,  is 

effected  by  guides//'  attached  to  the  rod  /jr,  which  may  be  slid  back  and 

forth  by  the  weighted  lever  ^  controlled  by  the  attendant  by  means  of 

the  vertical  rod  ^.  This  rod  is  held  securely  in  its  proper  place  by  means 
of  a  spring  catch  p3. 

The  pulp  having  been  placed  in  woolen  bags,  these  are  piled  upon 
the  bed  of  the  press  and  are  separated  by  hurdles.  When  the  upper 
plate  is  reached  the  belt  is  thrown  uiwn  the  proper  i)ulley  and  the  i)late 
decends  rapidly  until  the  required  pressure  is  obtained.  The  bags  are 
then  removed  to  the  hydraulic  presses  for  the  final  and  much  more  power- 
ful pressing. 

THE  HYDIIAULIC  PRESS. 

j  The  hydraulic  presses  used  are  vertical ;  the  cast-iron  cylinder  is  1.230 
meter  high,  including  the  base,  0.525  meter  in  diameter  outside,  and 
0.100  meter  thick.  The  piston  is  a  hollow  rod  turned  truly  cylindrical 
and  0.30O  meter  in  diameter.  The  upi)er  and  lower  parts  of  the  body  of 
the  press  are  connected  by  four  rods.  During  the  operation  of  pressing, 
the  pile  of  half-pressed  pulp  bags  as  they  come  from  the  screw  iiresses 
18  sustained  in  vertical  position  by  means  of  side  rods  of  iron  passing 
through  the  upper  and  lower  i>lates.  From  forty  to  forty-five  bags  may 
be  heaped  upon  the  press  at  once. 

A  screw  press  can  generally  work  up  six  tons  of  beets  in  twenty-four 
lours,  and  supply  four  hydraulic  presses.  Two,  three,  or  four  of  these 
icrew-presses  are  used,  and  eight,  twelve,  or  sixteen  hydraulic  presses, 
•wording  to  the  size  of  the  factory. 

In  pressing  with  the  hydraulic  press  the  platform  is  made  to  rise 
*lovly,  gi\ing  sufficient  time  for  the  Juice  to  run  ott*.  When  the  juice 
fcohsened  to  run  too  freely  the  communication  between  the  injection 
pDmp  and  press  is  internipted,  and  a  valve  is  opened  which  lets  the 
'ater  into  the  injection-pump  tank.  The  platform  of  the  press  slowly 
teceiids  and  the  bags  are  removed  by  the  "  slack-man,"  together  with  the 
iwn  hurdles  which  are  placed  between  them.  From  six  to  eight  minutes 
fe  the  time  usually'  allowed  for  submitting  the  beets  to  hydraulic  pres- 
Sttre.  Tlie  bags  are  then  carried  to  the  pulp-shop,  emi>tied  and  returned 
to  the  first  pressure  workmen  at  the  screw  press.  These  bags  are  made 
ofpoarse  woolen  yani;  as  they  are  frequently  torn  by  the  pressure  to 
which  they  are  subjedbd,  a  number  of  women  are  constantly  employed 

• 

JD  mending  them.    After  being  used,  they  are  washed  in  liot  water, 
rinsed  and  dried. 

The  hurdles  which  are  placed  betwe<ui  the  bags  are  made  of  hoop-iron 
W25  meter  wide  and  one  and  a  half  milliim^ter  thick,  twistc^d  and  riveted 
together  so -that  the  spaces  between  the  bars  shall  be  0.025  meter  wide, 
thewidtli  of  the  bars  themselves.  Sheet-iron  plates  have  been  tried,  but 
tt«y  do  not  permit  so  free  a  fiow  of  juice,  and  are  more  likely  to  tear  the 
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INJECTION-PUMPS  FOR  HYDRAULIC  PRESSES. 

Everv'  factory  must  have  one  or  two  sets  of  injection-pomps,  arrange^ 
in  such  a  manner  that  one  of  them  is  used  whenever  the  press  is  jmt  in 
operation.  These  pumps  are  actuated  by  means  of  sliafts  with  exoen- 
trics  and  conneetin<^  rods.  They  ai-e  under  the  superintendence  of  one 
man,  who  connects  the  pumj)  with  its  press  whenever  it  is  to  be  used. 

The  hydraulic  press,  the  construction  oi'  which  is  familiar  to  all,  bast 
piston  0.300  meter  in  diameter,  and  is  capable  of  exerting  &  presnm 
equal  to  one  hundred  and  fifty  atmospheres  i)er  square  centimeter  of  the 
surface  piston,  which  amounts  to  a  totiil  pressure  of  about  one  hundred 
tons. 

By  the  first  pressure,  with  the  screw-press,  from  thirty-five  to  forty 
l>er  cent,  of  the  beets'  weight  of  juice  is  obtfiined;  by  both  pressures,  from 
seventy-eight  to  eighty  per  cent.,  leaving  in  the  form  of  pressed  pulp 
only  from  twenty  to  twenty-two  i>er  cent,  of  entire  weight  of  the  l)eet 

The  steam-engine,  by  means  of  bands  and  pulleys,  actuati's,  first,  th» 
drum  of  the  beet  rasp ;  second,  the  first  pressure  screw-press ;  thinl,  As 
hydraulic  press  injection-pumps,  and  by  means  of  a  small  pulley  keyed  to  - 
one  of  the  fiy  whiM»ls  actuates  also,  but  at  a  slower  rate,  the  rasp  driven^ 
the  shoveling  machine,  the  beet-washing  machine,  and  the  beet  eto*  '-■ 
vators. 

JUICK  REFINING. 

JUICE.  ELEVATOR. 

The  juice  from  th<»  screw-presses  and  hydraulic  pi'csses  is  conducted 
by  a  gutter  of  sheet  hou  to  the  juice  elevator. 


Fijr.  9. 


This  ai)i)aratus  is  comi)osed  of  a  sheet-iron  cyl- 
inder A,  capable  of  resisting  a  pressure  of  froii 
five  to  six  atmospheres ;  its  capacity  is  detenniiMd 
bv  the  size  of  the  boiler  into  which  it  forces  ih* 
juice.  The  juice  from  the  presses  islet  in  throngk 
the  pipe  and  cock  H.  When  the  elevator  is  tilled, 
the  cock  B  is  closed  and  a  jet  of  steam  intnMlnoed 
thnmgh  a  cock  si»t  above  the  cylinder  A.  The 
pressure  of  the  st<»am  forces  the  juice  thi-ough  tto 
inside  tulH»  C  uj)  to  the  btulers  which  are  placed oa' 
an  upper  fioor.  A  three-way  cock  is  phu^ed  above 
the  elevat<ns  by  which  the  steam  can  be  let  in,  and 
whi<*h  being  tunned  in  the  opiM>site  direction  alloVB 
it  to  ewape.  The  gutter  which  conductm  the  juirt 
from  the  ju-ess  to  the  elevator  is  of  dimensioBi 
•  sufiicient  to  allow  a  considcnible  cpmntity  of  jaio» 

Jiiir*-  Kltvator.         to  collect,  SO  that  when  the  elevator  is  empticdi 

which  oiHTation  iv<piiivs  cmly  two  minutes,  it  can  b'»  fiUeil  again  iminedi- 
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All  juice  elevators  are  similar  to  the  one  described,  and  vary  only  in 

DEFECATION. 

Although  this  operation  is  now  almost  entirely  displaced  by  other 
recesses,  it  may  be  briefly  referred  to  as  it  was  formerly  conducted, 
"he  juice  must  be  firvSt  clarified,  and  as  soon  as  possible  heated,  in  order 
)  prevent  the  spontaneous  alterations  which  are  liable  to  take  place  in 
lehquid.  which  still  contains  the  nitrogenous  matters  favorable  to  the 
evelopnn*nt  of  fermentation.  Before  commencing  this  operation  the 
mperature  of  the  juice  is  raised  to  sixty  degrees  centigrade.  Lime  is 
ifgely  used  for  the  purpose  of  clearing  the  juice  of  the  foreign  matters 
)ntained  in  it. 

The  lime  neutralizes  the  free  acids  contained  in  the  juice,  unites  with 
le  gummy  matter — the  albumen — and  forms  with  these  substance^s 
iflolnble  compounds.  It  eliminates  also  the  fatty  and  coloring  matters, 
iid  decomposes  the  salts  of  ammonia,  potash,  and  soda.  The  insoluble 
ibetances  in  the  juice,  such  as  the  fragments  of  cells,  are  canned  oft" 
Vh  the  foam,  which  is  composed  largely  of  albuminate  of  lime,  thus 
larifying  the  liquid.  A  portion  of  the  lime  unites  with  the  juice  and 
mns  saccharate  of  lime.  The  amount  of  lime  used  varies  according  to 
Equality  of  the  beet  and  the  season  at  which  the  oj)eration  is  per- 
mned.  In  the  beginning  of  the  season  five  kilograms  of  lime  are 
raally  used  for  every  thousand  liters  of  juice,  but  as  the  season  ad- 
inces,  and  towards  its  close,  the  amount  may  be  increased  to  ten  kilo- 
rams,  owing  to  the  alteration  which  bikes  place  in  the  beet.  Milk  of 
Be  is  used  for  this  purpose,  containing  twenty  kilogi^ams  of  lime  to 
le  hectoliter. 

The  defecation  boiler  is  a  cylindrical  vessel  of  copper,  from  two  to 
ffee  millimeters  thick,  ha\ing  a  hemispherical  bottom,  outside  of  which 
lother  bottoni  is  placed,  leaving  a  space  between  the  two  for  the  circu- 
fion  of  steam.  The  boiler  is  provided  with  a  steam  supply-cock,  a 
«k  for  drawing  off  the  water  condensc^d  from  the  steam  in  the  double 
rttom,  and  a  discharge-cock.  The  boiler  is  filled  from  one  of  the  juice 
evators.  Steam  is  then  introduc<id  into  the  double  bottom,  and  the 
mpcrature  of  the  juice  is  raised  to  from  sixty  to  s(»venty  degrees  centi- 
fade.  The  milk  of  lime  is  then  added,  and  thonmghly  mixed  with  the 
ice.  The  mixture  is  thus  brought  to  the  boiling  point,  and  on  the  first 
Millition  the  supply  of  steam  to  the  double  boiler  is  stopped.  If  the  boil- 
ig  were  to  continue  the  foam  would  be  disturbed,  and  the  liquid  become 
lick  and  muddy.  A  good  defecation  is  indicated  by  a  clear  appearance 
the  liquid,  and  by  the  rapid  collection  of  foam  of  a  gi'eenish  brown 
ilwr,  detached  from  the  sides  of  the  boiler,  and  marked  with  small  fis- 
vea  the  instant  the  boiling  begins.  Whenever  the  defecation  is  not 
)ei>mpanie<l  by  these  indications,  and  particularly  when  the  juice  is 
lit  limpid,  the  amount  of  lime  should  be  varied.  To  obtain  a  successful 
efeeation,  therefore,  under  all  circumstances,  a  superabuwdsiTvceoiWwi^ 
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is  added,  which,  however,  can  be  separated  from  the  sugar  by 
lowing  operations : 

Beneath  the  defecation  boilers  two  sheet-iron  gutters  are  plac 
of  which  receives  the  clear  juice,  the  other  the  foam.  When  tb< 
b'on,  which  lasts  from  twenty -five  to  thirty  minutes,  is  ended, 
charge-cock  is  opened.  That  portion  of  the  juice  which  is  thi 
muddy  is  carried  off  by  the  foam  gutter,  while  the  clear  juic€ 
ducted  to  the  boilers  for  the  first  carbonation.  The  muddy  ju 
foam  from  the  defecation  boilers,  as  well  as  the  foam  from  the  fi] 
bonation  boilers,  is  collected  in  a  reservoir,  and  is  subsequently 
by  the  foam  or  filter  press.  After  each  oi>eration  the  boiler  is  c 
These  boilers  contain  generally  from  fifteen  to  twenty  hectoliters 
boilers  of  twenty  hectoliters  each  are  sufficient  for  a  factory  whicl 
up  two  hundred  tons  of  beet  root^n  twenty-four  hours.  The  pn 
first  carbonation  will  be  hereafter  described. 

DOITBLE   CARBONATION. 

The  discovery  of  this  method  of  refining  the  juice  is  due  to  M] 
rier  and  Possoz.  It  consists  in  the  employment  of  larger  quanti 
lime  than  before  used,  and  of  carbonic  acid  gas. 

By  this  method  the  beet  juice  can  be  perfectly  refined,  a  large 
in  animal  charcoal  at  the  same  time  being  effected.    The  juices 
in  this  way  evaiKuate  and  crystallize  in  baking,  without  forming 
roous  deiK)sits  on  the  heating  surface.    By  this  method,  also,  mon 
is  produced,  which  is  of  a  finer  quality,  and  better  to  the  taste  thj 
produced  by  the  old  system. 

It  is  estiuiated  that  the  introduction  of  this  metlKnl  has  eflfi 
8a\ing  of  eight  i)er  cent,  in  the  cost  of  the  sugar.  Inventor 
endeavored  to  so  dinn^t  tlie  operation  as  to  prcMluce  the  maximuu: 
with  the  minimum  ainimnt  of  liine.  They  have  graduated  the  ef 
this  agent  by  means  of  successive  additions,  so  that  the  lime  isb 
in  contact  with  the  juice,  which  has  been  to  a  certain  extent  clariJ 
each  preceding  reaction. 

Formerly  defecation  was  perfonned  as  above  descriluMl,  theclea 
being  afterwanls  sul)jecte<l  to  the  first  carbonation,  but  now  the 
ing  methiMl  is  preferred,  which  d<M»s  away  with  defecation  and  tl 
chinery  use<l  for  that  i)urj)0S4»,  while  a  nioi^e  perfectly  refined  pi 
and  more  easil}*  compressible  foam  is  obtained. 

CARBONATION  BOILERS. 

The  boilers  for  the  first  and  scMM)nd  carbonation  ar(»  ])laced  side  1 
uiKm  the  siune  fi<M)r.  Above  tlH»m  a  hood,  surmountiMl  by  three  ( 
draught  chimneys,  is  i)laced,  through  whi<'h  the  gas4*s  and  vai>ors 
gaged  during  the  oj)eration  esca])e.  Above  th<^  boiI(»rs  the  carl>on: 
ArjJN  sn])j)ly-jnpe  pass(\s,  which  is  furnishe<l  with  cocks  by  whi< 
itHjuiaite  amount  is  distributed  to  evxcU  boiler.    The  boilers  are  sc 
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tke  dimensions  firom  two  meters  to  2.20  meters.  They  are  made  of  sheet 
iron,  and  will  hohl  about  sixty  hectoliters  each.  The  usual  quantity 
with  which  they  are  filled  is  about  forty  hectoliters,  this  space  being  left 
to  prevent  the  foam  which  is  formed  during  the  ])rocess,  as  well  as  the 
jmoef  which  is  disturbed  by  the  action  of  the  carbonic  acid  gas,  from 
overflowing. 

Every  boiler  is  provided,  first,  with  a  copper  halting  worm,  by  means 
of  vhich  the  juice  is  raised  to  the  re<iuired  tc^mperature.  Second,  with 
a  carbonic  acid  gas  distributor  or  ^^  dabble,''  matle  of  pipes  in  the  shax)e 
of  a  cross,  or  of  a  spiral,  and  placed  0.05  meter  from  the  bottom  of  the 
boiler.  These  pipes  are  perforated  with  holes  six  millimeters  in  diam- 
eter, through  which  the  gas  is  let  into  the  boiler.  Third,  with  a  dis- 
charge-pipe at  the  front  of  the  boiler.  The  bottom  of  the  boiler  is 
indined  so  that  all  the  juice  may  readily  escape  tlirough  this  pii)e,  which 
leads  to  the  wash-troughs.  Fourth,  with  a  cock,  0.02  meUir  in  diameter, 
by  which  a  jet  of  steam  can  be  thrown  from  time  to  time  into  the  gas 
**dabble,''  to  prevent  the  holes  with  which  it  is  pedbrated  from  becom- 
ing stopped  up. 

WASHING  TROUGH. 

To  every  boiler  a  washing  trough  of  sheet  iron  is  attached,  which  has 
tteaame  length  as  the  boiler;  its  width  and  height  being  determined  by 
file  amount  of  juice  each  boiler  is  to  receive.  Each  trough  is  furnished 
tith  a  discliai'ge-cock,  which  is  placed  abcmt  0.10  meter  from  the  bottom. 
Sometimes  there  is  arranged  outside  of  the  trough,  and  corresponding 
liUi  the  cock,  an  India-rubber  pipe,  to  the  end  of  which  a  float  is  at- 
tehed,  so  that  as  the  juice  runs  out  the  float  follows  the  level  of  the 
i^d.  In  the  middle  of  the  bottom  of  the  trough  a  series  of  cast-iron 
Uw8  is  arranged,  through  which  the  sediment  and  foam  is  discharged 
irto  a  gutter  which  runs  under  the  bottom  of  the  troughs,  and  leads  to 
Ae  foam  pi'esses  and  filters. 

After  each  opemtion  the  boilers  and  washing  tnmghs  are  carefully 
deaned;  the  steam  worm  is  also  cleaned  with  sandstone  grit;  steam  is 
iho  injected  into  the  gas  "dabble,^  to  free  the  hole  from  dirt. 

MUDDY  OR  FIRST  CARBONATION. 

The  process  of  defecation,  now  out  of  use,  has  be<m  supplemented  by 
•  process  known  as  muddy  carbonation,  which  consists  in  mixing  the 
JBiee  as  it  comes  from  the  presses  with  lime.  The  quantity  of  lime  used 
i«  fifom  fifteen  to  thirty  kilograms  per  thousand  liters  of  juice.  The 
■ilk  of  lime  is  mixe<l  with  the  juice  in  the  juice  elevator.  To  accom- 
fUk  this  a  small  reservoir  containing  the  required  amount  of  milk  of 
he  IB  above  and  connected  with  the  juice  elevator.  The  juice  thus 
■ixed  with  the  lime  is  raised  by  the  juice  elevator  to  one  of  the  boilers 
•f  first  carbonation,  into  which  the  carbonic  acid  gas  is  pumjied,  and 
tktti  the  larger  part  of  the  lime  is  carbonated,  the  temperature  \*Ta\^^ 
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to  between  sixty  and  seventy  degrees  centigrade,  the  carbonation  mean- 
while continning.  The  proper  degree  of  carbonation  is  recognized  by 
the  nijxtterheld  in  solntion  in  a  sample  of  this  muddy  jnice  being  readily 
I)recii)itated ;  or,  when  one  volume  of  this  muddy  juice,  on  being  mixed 
in  a  test  tube  with  two  volumes  of  the  proof  liquor  No.  1,  a  drop  of  tliia 
mixture  brought  in  contJic»t  with  the  ferro-metric  standard  liquor  pro- 
duces a  gi'een  spot  on  a  piece  of  white  sized  paper. 

Tlie  first  carbonation  must  be  stopped  exactly  at  this  |>oint,  by  closing 
the  carbonic  acid  gas  supply-cock,  at  whiMi  time  the  temi>eniture  of  tbe 
juice  is  raised  to  between  ninety  and  ninety-five  degrees  centigrade. 
Abimt  fifty  on  sixty  minutes  are  i^equired  for  this  ojwi'ation,  when  the 
boiler  contains  forty  hectoliters  of  juice.  These  conditions  have  been 
determined  by  the  following  facts,  which  have  been  learned  by  observa- 
tion :  * 

First.  It  is  advantageous  to  carl)onate  the  larger  part  of  the  lime  at  a 
temi)erature  below  sixty  degrees  centigrade,  in  order  to  i)ivvent  the 
albumenized  and  pectic  matters  fiwn  becoming  soluble,  as  they  are 
easily  dissolved  by  the  jxction  of  a  large  quantity  of  lime,  and  at  a  tem- 
perature a  little  above  sixty  degrees,  thereby  proilucing  viscous  com- 
pounds wliich  retard  the  crystallization  of  the  sugar. 

Second.  Besides  the  formation  of  these  viscous  matters,  th<»re  will  be, 
when  the  juice  mixed  with  the  milk  of  lime  is  heated  nearly  to  the  lull- 
ing i)oint,  a  preci[)itation,  together  with  tlie  foam  in  the  form  of  SJiccha- 
rate  of  lime  of  a  certain  (iimntity  of  sugar. 

Tliird.  If  the  first  carbonation  is  jHished  further  than  the  limits  alwve 
indicated,  tin*  coloring  and  viscous  nmtters,  wliicli  havt»  been  aln»ady 
precipitated,  wouhl  again  become  dissolved.  Th(»  advantage  obtained 
by  stopping  tlu»  carbonation  at  the  projMT  point  would  thus  be  lost. 

Fourth.  If  the  carbonation  is  stopp(»(l  too  soon,  the  juice  will  not  be 
homogeneous,  the  deposit  will  be  badly  formed,  and  the  filtnition  will 
be  rendered  difiicult. 

It  is  therefon*  essential  to  carefully  regulate  this  o])eration. 

As  soon  as  the  carbonation  is  finished,  the  whole  contents  of  the 
boiler  mnst  be  emptie<l  into  the  wash  trough  corn*s])onding  to  it,  there 
being  one  to  each  boiler.  In  the  course  of  from  fifteen  to  twenty 
minutes  the  jnice,  being  clarified,  is  em]>tied  by  m<»ansof  the  discharjre- 
cock  into  a  gutt(»r  which  leads  to  a  juice  elevator,  by  which  it  is  lilted 
up  to  the  second  carbonation  boilers. 

A  small  sheet-iron  res<»rvoir,  lurnished  with  a  linen  stniiner,  or  • 
layer  of  btnie-black,  is  sonu'times  jdjiced  befiu'c  the  juice  elevator,  so  8* 
not  to  render  it  necessary  to  send  the  juicc^  to  the  sec<uid  carbcmatioii 
boiler  when  it  has  be<»n  imperfectly  <lecanted  and  contains  particles  of 
sediment,  wliicli  w(uild  ho  easily  dissolved  again  by  the  carlKmic  acid 
gas  re<|uired  for  the  second  carbonation. 

The  sedinu»nt  or  I'oain  pivcipitated  to  the  bottom  of  the  wanh-troagk 
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is  diluted  with  the  wash-water  of  the  boilers,  and  discharged  into  the 
gatter  which  leads  to  the  foam  shop. 

SECOND  CARBONATION. 

The  decanted  juice,  as  well  as  that  which  comes  from  the  foam  press, 
is  lifted  by  a  juice  elevator  to  the  scisond  carbonatiou  boilers. 

A  small  reservoir  placed  above  the  juice  elevator  contains  the  requi- 
site amount  of  milk  of  lime  to  be  mixed  with  the  juice.  The  mixture  is 
made  in  the  juice  elevator,  the  amount  of  lime  varying  from  two  to  ten 
kilograms  per  thousand  liters  of  juice,  according  to  its  ([uality.  As  soon 
IS  the  Iwilers  are  filled,  the  whole  is  brought  to  a  boiling  yint  for  a  few 
moments,' and  the  carbonatiou  is  eftected  by  introducing  carbonic  acid 

gas. 

The  second  carbonatiou  is  known'  to  be  completed,  first,  when  the 
"careumine"  pai>er  is  not  turned  red  on  ccmtact  with  the  juice;  second, 
when  one  volume  of  the  muddy  juice,  on  being  mixed  with  two  or  three 
Tolomes  of  the  proof  liquor  No,  2,^  produces  a  white  spot  on  contact 
fiththe  ferro-metric  liquor.  Another  easy  method  of  determining  this 
resolt  iSy  (when  there  is  sufficient  light,)  by  mixing  in  a  i)erfectly  clean 
|}a«8  nearly  equal  portions  of  muddy  juice  and  No.  1  proof-liquor.  If 
injlime  in  a  free  state  remains  in  the  juice,  the  mixture  will  assume  a 
greenish  gray  color,  and  the  carbonatiou  must  be  continued.  If  there  is 
s large  amount  of  free  lime  still  remaining  in  the  juice,  the  mixture 
retains  the  color  of  the  nuuldy  juice,  yellowish  white  without  the  green 
Aade. 

In  this  case  the  carlionation  must  be  continued  one  or  two  minutes 
hnger,  in  order  to  obtsiin  a  perfect  result. 

The  boiling  is  to  be  contiuued  after  the  second  carbonatiou  for  about  five 
iiiiates,  in  order  to  expel  the  carbonic  acid,  aft^ir  which  from  one  to 
two-thou«iindths  of  slack-lime  water  is  introduced.  The  object  of  this  is 
to  precipitate  any  organic  fennentable  matters  dissolved  anew  by  the 
torplns  carbonic  acid.  This  addition,  moreover,  makes  the  juice  slightly 
ilkaline  during  filtering.  After  filtering,  however,  no  trace  of  lime  can 
ke  found,  as  it  is  entirely  absorbe^l  by  the  animal  charcoal.  The  con- 
tents of  the  boiler  are  then  emptied  into  the  corresi)onding  wash- trough 
lathe'course  of  twenty  minutes  the  clear  juice  is  decanted,  as  was  done 
in  the  first  carbonatiou,  and  the  precipitated  sediments  are  canied  to 
the  foam  shop,  and  mixed  with  the  similar  products  of  the  first  carbona- 


When  the  foam  becomes  excessive,  during  the  first  and  second  car- 
knation,  its  violence  may  be  diminished  by  injecting 'into  the  boiler  a 
Ml  quantity  of  grease. 

*The  prowf  liquor  No.  1,  hy  which  the  stopping  point  of  th«  first  carhonation  i«  ile- 

fcnainedy  fe  obtained  by  mixing  twenty-fonr  parts  of  w.iter  with  a  Holution  of  pruHsiate 

if  potash.    The  proof  liquor  No.  2^  by  which  the  completion  of  tlio  hccoucI  carlHmation 

M^eterminedy  is  prepared  by  mixing  two  hundretl  parts  of  water  with  one  part  of  the 

ft9H  solution.    The  ferro-metric  liquor  Ib  a  solution  of  chloride  of  iron. 
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FILTRATION. 

GR.VNULATED  ANOIAL   CHARCOAL  FILTER. 

Tlie  jiiife,  wliirh  now  has  a  si)ecifie  gra\ity  of  from  Ave  to  six 
Beauiiie.  is  tiltrrtMl  thnui^li  animal  charcoal.    This  filter  is  a  8heet-ii 
cylinder  one  meter  in  diameter,  and  2.50  meters  in  height,  open  at 
top,  and  furnished  with  a  double  bottom  of  sheet  iron  six  miUii 
thirk,  i»eifonited  with  holes  0.010  meter  in  diameter,  and  0.0G 
apart  from  center  to  center.    This  double  bottom  is  supiiorted  at  a 
tance  of  (Wo  nii»ter  fi*om  the  bottom  of  the  filter,  by  angle  iroM. 
d«M>r  0.:ir>  meji*r  sipiaiv,  placed  on  the  level  of  the  double  bottom,  MCT 
to  take  out  the  animal  chaixHud  when  it  no  longer  decolorizes  the  jr" 
Over  the  d<m1»le  lN)tt4)m  a  common  linen  strainer  is  spread,  and 
this  is  pouiiMl  from  twelve  to  tifteen  hectoliters  of  granulated 
chai-coal.    Siruj)  ait  twenty-tive  degrees  Beaume,  or  juice  at  flveori 
d<.»grees,  is  iiitnNlue<Hl  at  the  toj)  of  the  filter,  and  it  i>ercolates  t1 
the  whole  mass  of  animal  charcoal,  issuing  thnnigh  a  pii^e  at  the 
t<mi,  whi<*h  ns«»s  as  higli  as  one-half  the  filter's  height,  where  a 
phuMMl,  which  disi'harges  the  tilteretl  juice  or  sirup  to  their  res| 
gnttei's. 

When  th«'  filter  is  tilled  with  fi'esh  animal  charcoal,  simp  at  ti 
live  degi-ees  l>eaume  tiows  fi-om  the  evaix>rators  through  the  filterl 
twelve  hours,  after  which  time  the  fiow  of  sirup  is  sto]>t)ed,  and 
d»*4".i!ited  Juiee  from  the  si'cond  carlnmation  at  five  or  six  dei 
I>eaume  Hows  tlii-ou^h  tin*  ti  Iter  for  twenty -four  hours  longer.  At 
expiration  n\'  this  tinu*  tlie  animal  chaix*<ml  will  no  longer  effect  a 
orjition.  The  tlow  of  jnie<'  is  then  stopi>eil,  and  t^ld  water  introdiM^ 
to  exiK'l  the  Juice  ivmaining  in  the  mass  of  animal  charcoal,  andisdifr' 
char;red  tlin>u;rh  the  cock  into  the  tiltenMl-jiiii'e  gutter.  The  fiow  is eo^ 
tinned  until  tin*  siKHritic  gravity  of  the  water  issuing  from  the  fiW 
marks  zei-o.  The  tiow  of  water  is  then  stop^HMl.  Tliat  which  stillli 
mains  in  the  mass  of  animal  chan-oal  is  dis<»liarged  through  a  ooek>l 
the  iMittoin  of  tht»  lilter,  an<l  the  chan^xd  is  riMnoved  and  re\iviliedlfl 
a  pnM-ess  whirli  is  d«»s<*rilMMl  lH»voiid. 

Six  lilters  of  the  dimensions  alnive  <lesi»rilxKl  art*  sufficient  for  a  factd 
working  up  two  hundred  tons  of  beet  nH>t  ui  twenty-four  horn's.  Tl 
filten^l  Jui<-«»  is  niisiHl  by  a  jni<'e  elevator  to  the  reservoir,  from  whi 
the  evaiM>rating  a])par.itus  is  supplied,  and  which  is  placetl  above 
Instead  of  tin*  Juice  elevator,  anotlua*  ctmtrivance,  cuIUmI  the  ajfi^irat 
is  S4»nietimes  ma<le  usi'  of.  It  is  (M)ni)M»seil  of  a  slw^t-iron  cylinder  o 
cupaeity  of  thirty  hectoliters,  in  which  a  vacuum  is  produce<l.  It 
plae<*<l  ujMjn  the  s;ime  fnune  as  the  evaiK>rating  apparatus,  and  s<M 
what  ov«-r  it;  a  piiH»,  furnish<Hl  with  a  coi»k,  h»ads  from  this  to  the 
t»-red  Juice  n*stn-\'oir,  which  is  phut^l  on  the  gnnind  floor.  AVlien  1 
vaeuum  is  pnHluced,  the  cin^k  is  ojKMied,  and  the  filtered  juice  rises,! 
the  apiwnitus,  and  flows  from  them  to  the  evai^rating  pans. 


PRODUCTION   OP   BfiET   SUGAR.  73 

EYAPOEATIOX. 

TREBLE-ACTION  VACUUM:  EVAPORATING  APPARATUS. 

The  principle  of  this  machine  is  fonnded  upon  the  utilization  of  the 
latent  heat  of  the  steam^  which  is  so  managed  as  to  pass  over  several 
tiquids  successively,  and  evaporate  them.  It  is  necessaiy  that  the  dif- 
ferent liquids  to  be  evaporated  should  be  under  different  pressmes,  so 
^t  their  boiling  points  will  be  at  different  temperatures. 

The  evaporation  being  in  vacuo  at  a  low  temperature,  the  alteration 
of  the  sirups  is  less  marked  than  if  carried  on  under  the  ordinary 
atmospheric  pressure,  and  at  a  high  temperature.  * 

The  apparatus  is  composed  of,  first,  three  tubular  boilers  of  cast  iron, 
similarly  constructed;  second,  of  two  safety  vessels,  of  cast  iron;  and 
third,  of  a  cast-iron  condenser,  which  is  also  asafety  vessel.    See  Plate  III. 

The  boiler  consists  of  a  tubular  shank,  the  tubes  of  which  are  made 
at  brass,  0.05  meter  outside  diameter,  and  1.20  meter  long  between  the 
plates  by  which  they  are  connected,  which  are  made  of  bronze.  Under 
tbe  lower  tubular  plate  a  cast-iron  bottom  is  fixed,  and  over  the  upper 
plate  a  cylindrical  cover  1.50  meter  high.  This  is  provided  with  a  man- 
bole,  by  which  the  boiler  can  be  entered  and  the  boiler  tubes  cleaned, 
which  is  done  with  a  steel  scraper  whenever  washing  with  acidulated 
water  is  insufficient.  The  boiler  bottom  is  provided  with  a  two  way 
fiock  by  wiiich  the  sirup  and  water  used  in  cleaning  the  boiler  can  be 
discharged  into  their  respective  gutters.  The  upper  part  of  each  boiler 
is  provided  with  a  glass  tube  indicator  for  ascertaining  the  level  of  juice; 
with  a  double  eye-glass  for  looking  into  the  interior  of  the  boiler;  with 
» proof  apparatus  for  ascertaining  the  density  of  the  sirup ;  w  ith  a 
cock  to  introduce  air,  and  also  butter,  in  order  to  diminish  the  ebullition 
of  the  sirup  when  it  is  too  violent;  with  a  vacuum  indicator;  and, 
finally,  with  a  stejim-cock  for  the  introduction  of  steam  for  cleaning  the 
interior  of 'the  boiler.  The  juice  from  the  feed  reservoir  is  introduced 
tkrongh  the  top  of  the  first  boiler  by  means  of  a  cock.  The  second 
boiler  is  provided  with  a  similar  cock  to  bring  it  in  communication  with 
the  first.  The  third  boiler  is  likewise  furnished  with  a  cock  to  bring  it 
in  communication  with  the  second.  The  second  and  third  boilers  are 
ftniished  each  with  a  cock  through  which  the  juice  from  the  first  jind  sec- 
ond safety-vessel  is  introduced  into  them  respectively.  The  tubular  shank 
of  the  second  boiler  is  provided  with  a  cock  which  brings  it  into  com- 
munication with  the  third  boiler  shank ;  while  the  thii'd  boiler  is  put 
into  communication  with  the  condenser  by  means  of  a  similar  cock. 
Bach  tubular  shank  has  at  the  bottom  a  return  pipe,  through  which  the 
omdeused  water  is  discharged.  The  discharge-pipe  from  the  first  boiler 
hads  to  the  condensed  water  tank ;  while  from  the  second  and  third 
bmlers  it  leads  to  the  exhaust-pipe  of  the  air-pump,  which  produces  the 
vacuum  in  the  apparatus. 
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The  i'wa|K*-st«*aiii  from  the  engines,  whieh  is  under  si  pressoieof 
and  a  ({narter  atmospheres,  and  at  a  temiieratnre  of  one  handredi 
six  dt'p-tM's.  is  forwanled  to  the  reservoir  H,  from  which  it  i*  condi 
into  the  tubular  shank  of  the  tii-st  Ijoiler  A«    There  it  is  conveyed ii 
the  tulx'S  whieh  are  immerseil  in  the  juice  to  be  evaporated.    From 
l>oih.T  the  air  is  exhausttMl,  so  as  to  create  a  vacnum  indicated  by  a 
nmn  of  titt^^-n  or  twentv  centimeters  of  mercury,  and  thus  in  tl 
Ixiih'r  the  boilin;;  and  evaiMiration  of  the  juice  takes  place  at  ateini 
tun*  ImOow  one  hundred  de;?i'e4*s.     The  steam  from  the  juice  in  the^ 
IxMler  jiassi's  tlir(Mi;rh  the  inside  tube  of  the  safety- vessel  B  into 
tubuhir  shank  of  the  second  boiler  B.  this  steam  bein<^at  a  temiierat 
of  from  ninety  to  ninety-five  de;rn?es  centi|jcrade.    The  air  in  the 
1ioih*r  is  exhausted  so  i\s  to  civate  a  vacunni,  indicated  by  from 
five  to  fifty  centimeters  of  mercury.    The  boiling  and  evai>orationof  I 
juice  is  here  done  at  a  temiKTature  of  from  eighty  to  eighty-five  dc 
centigrade.     Tin*   steam   from    the  juice  of  the  sci-ond  boiler 
through  the  inner  tube  of  the  safety-vessel  E  into  the  tubidar  shank 
the  thiwl  boiler  <.',  in  which  a  vacuum  is  created  at  from  seventy  to  sev< 
two  eentinieters  of  mercury.    The  boiling  and  evaiiorationof  juicein 
lH»iler  is  di>iie  at  a  temperature  of  from  sixty-five  to  sixty-eight  de[ 
<r4'ntigra<le.    The  steam  from  the  tliinl  Ixnler,  passii^  over  to  the 
dens4*r  F,  is  <on<lensed  by  a  shower  of  cold  water  injected  thi 
the   pijM*s   //.     Th(»  hot   water  ol)tained   by   this  condensation  p 
through  the  jMp(»  J  to  the  air-i)umj)  G,  which  cn»ates  the  vacuum  in 
apparatus,  and  is  thrown  out.     The  water  fnmi  the  tubular  shanksofi 
M'conil  and  third  boilers  iseonducte<l  through  the  pii>es// into  the jMpc^ 
whieh  leads  to  the  air-pninp.  ] 

Wlieii  tlie  sinl'aee  of  the  tubes  of  the  second  boiler  does  not  com 
all  of  the  steam  passing  from  tliejuiee  in  the  first,  the  cock  which 
Ui'i't-i  the  tubular  part  of  the  s<'<*o!id  boiler  and  the  thiixl  boiler  is  opei 
t^t  that  the  snrphis  of  st<^am  may  pass  into  it.  If  all  the  steam  is 
eonden^ed  by  the  surfae<;  of  the  tubes  in  the  third  boiler,  the  iH)ck«! 
o|Hiied,  uhieh  allows  tin*  steam  to  i)ass  into  the  condenser  F.  By  „ 
laiin;^  the  eoeks,  the  reipiired  vacuum  will  be  maintained  in  caehoftM 
Iniihrr-i.  Ill  be;;iiiiiiii*;  this  oi)eration  the  juice  is  bi'ought  from  the rt^j 
efwiir  I  throiij^h  tlu*  pip(»  h  to  the  first  boiler,  and  through  the  eomiedj 
in^r  pipe^  r  iiiid  fl  to  the  se<*ond  an<l  third  boilers.  The  thinl  boiler  il 
filhd  ai  lii;:li  as  above  tluMipper  tubular  plate;  the  air-pump  is  set  in  raft 
tion,  and  the  i'se;ipe  steam  from  the  enf»i!n?s  is  in tixnluceil  through th 
pi|»<-  in(4»  the  tubular  shanks  of  the  first  boiler  A.  j 

A*.  Mie  Jiiiie  be<-omes  m<»re  e4»neent rated,  a  portion  of  it  isallowedl 
pfi^.*  fioiii  the  siMoiiil  to  the  third  boiler,  and  from  the  first  to  the  secon| 
tn'^.U  jiiiee  belli;;  iiitiodueed  iuto  the  first  boiler  Irom  the  reservoir^ 
'Ihe  o|>/iiiiioii  in  thus  eoiitinued, the juici^  being  maintained  atato'eHI 
h.:tt9  uitU'i  above  the  upper  tubular  plate.    Throughout  the  whole  opei 
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ation  the  discharge-coeka  of  the  first  and  second  boilers  remain  closed, 
the  jaice  being  drawn  off  through  that  of  the  third  boiler. 

When  it  is  ascertained  by  the  proving  apparatus  that  the  juice  in  the 
fliiid  boiler  is  reduced  to  a  sirup  of  the  proper  consistency,  the  specific 
gravity  of  which  is  twenty-five  degrees  Beauin^,  the  cock  )n  of  the 
juice  elevator  K  is  opened,  through  which  is  emptie(\,  through  the  pipe 
If,  a  portion  of  the  sirup  of  the  third  boiler,  without,  however,  reducing 
the  level  so  as  to  uncover  the  tubular  plate.  The  juice  then  passes  from 
the  boiler  B  to  the  boiler  (),  and  from  the  boiler  A  to  the  boiler  B,  a 
fmh  supply  of  juice  being  introduced  from  the  reservoir  I  into  A.  The 
operation  is  thus  continued,  by  introducing  fresh  juice  into  A,  and 
drawing  off  the  concentrated  juice  from  C. 

In  order  that  the  sirup  may  pass  from  the  boiler  C  into  the  jnice  ele- 
vator K,  a  vacruum  is  produced  in  the  latter  equal  to  that  in  the  boiler 
by  means  of  the  cock  and  pipe  connecting  it  with  the  condenser  F. 
When  the  juice  elevator  is  filled,  steam  is  introduced,  which  forces  the 
arap  into  a  boiler,  where  it  is  again  heated  before  filtration.  The  spe- 
cific graWty  of  the  juice  in  the  different  boilers  is  ten,  eighteen,  and 
twenty-five  degrees  Beaume. 

When  the  operation  is  finished,  and  it  is  desired  to  clean  the  appara- 
tus, the  juice  is  concentrated  in  the  first  and  second  boilers  at  a  higher 
density  than  above  indicated,  the  discharge-cocks  are  opened,  and  the 
contents  of  the  three  boilers  are  poured  into  the  j  nice  elevator.  The  boil- 
esare  washed  with  acidulated  water  of  two  degrees  specific  gravity. 
They  are  filled  so  us  to  cover  the  tubes  and  the  aj>paratlis  is  worked  as 
if  filled  with  juice.  When  the  operation  is  completed  the  acidulated 
later  is  discharged  through  a  pipe  similar  to  the  i)ipe  g.  Pure  water 
ijthen  introduced  into  all  the  boilers  in  order  to  rinse  them.  This  is 
fconght  to  the  boiling  point,  as  before  described,  after  which  the  boil- 
ttsare  emptied  and  are  ready  for  a  fresh  supply  of  .juice. 

Cleaning  is  done  once  or  twice  a  week,  depending  on  the  amount  of 
sediment  deposited  by  the  juice. 

Every  week  the  inside  of  the  tubes  must  be  cleaned  with  a  steel 

• 

scraper,  to  remove  the  incrustations  not  removed  by  the  acidulated 
^ater.  Care  must  be  taken  to  scrape  the  tubes  of  the  third  boiler,  as 
tte  incrustations  form  more  rapidly  there  than  in  the  other  two. 

BOILER  FOR  REHEATING  THE  SIRUP. 

The  sirup  at  twenty-five  degrees  Beaum<5  passes  from  the  juice  eleva- 
tor K  into  a  rectangular  boiler,  containing  a  brass  worm,  placed  near 
4e  carbonation  boilers.  Here  the  sirup  is  heated  to  ninety  degrees 
tt&tigrade,  after  which  it  passes  to  the  animal  charcoal  "filters  which 
*B  operated  as  above  described.  The  filtered  sirup  is  then  collected  in 
*  reservoir  of  the  capacity  of  fifty  liters,  placed  on  the  ground  floor, 
from  which  it  is  conducted  to  the  apparatus  for  crystallization. 
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CRYSTALLIZATION. 

At  twenty  degrees  Beaum6  the  juice  takes  the  name  of  sirup.  With 
out  mentioning  ttie  salts  of  potash,  soda,  &c.,  the  sirup  contains  six^ 
six  i)er  cent,  of  sugar  to  thirty-three  'of  water,  and  will  not  crystal 
lize  when  it  contains  more  than  fourteen  per  cent,  of  water.  To  obtaL 
crystjxllization,  therefore,  it  is  necessary  to  concentrate  the  sirup  sti] 
further.    This  operation  is  called  "baking." 

Until  within  a  few  years  these  two  operations  of  baking  and  crysta! 
lizing  have  been  distinct.  The  baking  having  been  done,  the  sim 
was  put  into  large  troughs  of  sheet  iron,  where,  being  left  undisturbet 
for  a  week  or  fortnight,  it  crystallized — that  is  to  say,  it  separated  itsel 
into  solid,  or  rather  moist  sugar  and  "first  molasses."  The  troughs,  th 
labor,  the  necessary  buildings,  the  temperature  which  it  was  necessary  t 
maintain  in  the  evaporating  rooms,  constituted  a  very  heavy  expense 
Suddenly  a  procjess  was  discovered  by  which  crystallization  could  b 
performed  at  the  same  time  as  the  roasting  or  baking.  The  result  i 
that  the  expensive  ai)paratus  and  the  large  number  of  workmen  formed; 
required  have  been  done  away  with.  Five  troughs  now  do  the  work  c 
a  hundred,  and  a  work-shop  of  one  hundred  and  fifty  to  two  hnndie 
superficial  meters  is  large  enough  for  a  factory  which  consumes  on 
hundred  and  thirty  tons  of  beets  per  day. 

This  oi>erati<m  is  called  baking  in  grains,  and  it  is  the  only  metho 
now  in  use.  Wlnaever baking  ingrains  is  done  Howard's  ap]mratus,c 
a  slight  modifioation  of  it,  is  used. 

The  following  is  from  a  description  which  M.  Gail  gives  in  his  notic 
of  it : 

"The  sirup  at  twenty-five  degrees  Beaume  coming  from  the  evapoi 
ating  apjiaratus  must  be  croncentrated  under  particular  conditions  t 
bring  it  to  the  proper  roasting  point. 

"It  is  necessary  to  prevent  the  transformation  of  a  ]>ai't  of  the  suga 
into  moliisses,  and  not  to  subji»ct  the  sirup  to  too  high  a  temi>eratart 
This  is  done  by  creating  a  vacuum  in  the  baking  apparatus  of  froi 
sixty  to  sixty-five  centimeters  of  mercury. 

"  It  is  necessjiry  also,  in  order  to  form  the  giniinsin  the  roasting  appi 
ratus,  to  obtain  in  tlie  first  masting  a  sirup  of  the  same  consistency  B 
that  obtaiiK^d  in  ordinary  roasting.  The  operation  is  then  continued  b 
introducing  into  tlie  a]»paratus,  from  time  to  time,  small  <|uantitiesc 
sirup.  This  being  at  a  different  temperature,  low(»rs  the*  tem|K'mture  <. 
the  sugar  which  has  just  been  brought  to  the  lM)iling  i>oint,  and  cause 
crystallization  to  take  place. 

"The  baking  apparatus  displayed  at  the  Exposition,  which  is  ooi 
8tructe<l  according  to  the  sin^cifications  of  a  patent  of  the  22d  of  Maj 
18G<),  answers  all  i>nriH>ses  in  the  most  complete  manner.  It  is  funiisha 
with  three  worms  into  which  can  l)e  intrcMluced  successively  aud  sepi 
rately  the  steam  which  is  employed  for  baking  the  sirup. 
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"The  object  of  this  is  that,  inasmnch  as  the  grains  which  are  formed 
kave  a  tendency  to  sinlc  and  cover  the  bottom  of  the  beating  apparatas 
ntl  ciystals  of  sugar,  which  are  bad  coudactors  of  heat,  the  ebulli- 
tion of  the  simp  which  covers  the  crystallized  sugar  may  be  aecom- 
iMed  by  the  upi>er  worms.  The  introduction  of  steam  into  the  worms, 
SMessively,  commencing  with  the  bottom  one,  has  the  advantage  of 
HtbaTing  the  heated  surfaces  iu  contact  with  the  liquid,  and  prevents 
anmelization,  which  wonld  be  produced  on  these  surfaces. 


"This  system  gives  excellent  resnlts.  The  sugar  produced  by  this 
Wfliod  is  more  easily  refined,  more  beautiful,  and  fumisbes  a  larger 
PWcent.  i>er  hectoliter  of  the  sirup  than  can  be  produced  in  any  other 
■»sy.  All  the  t><>antifid  spwimensof  sngar  which  were  displayed  at  the 
Kiposittpn  by  Pcnicr,  Poasoz,  and  J.  F.  Cail  &  Co.,  were  roasted  in 
pains  in  this  api>arntus.  The  "bull's  eyes"  with  which  the  niacliine  is 
fcniiHhed,  as  high  as  the  worms,  permit  the  worknmn  to  kce)i  himself 
iifonned  of  tlio  progress  of  the  operation.  The  nmchinc  ou  exhibition 
•in produce  sixty  hectoliters  of  sugar  baked  in  grains  in  one  opemtioD, 
^och  lasts  eight  hours,  with  juice  well  refined  by  the  i>rocess  of  Penier 
•irf  Possoz.  It  i.s  constructed  of  sheet,  or  cast-iron,  with  worms  of  red 
Wflwr,  and  can  Ije  used  with  equal  facility  for  beet  root  or  cane  simp. 

"Three  Iiundrcd  oi'  these  macbiues  of  diflTerent  sizes  are  in  oiwration 
•^day  in  the  sugar  districts,  where  tliey  are  set  up  by  the  firm  of  Cail 
»Co>       . 

The  following  is  a  more  complete  description  of  this  machine  and  its 
Whod  of  oi>cration.  It  s  represented  by  the  accompanying  figures, 
*<nring  the  exterior  and  the  interior.    Figs.  10  and  11. 
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The  boiler  is  made  in  tliree  sections.  A  cast-iron  cover,  providf 
with  a  man-hole,  so  that  the  interior  can  be  cleaned ;  a  cyluidrical  mi( 
die  portion  of  the  same  material,  and  a  cast-iron  bottom  furnished  wM 
an  emptying  valve.  A  tnbe  passing  from  the  upper  part  of  the  eovi 
allows  the  steam  generated  by  the  evaporation  of  the  siiup  to  escap 
which  is  conducted  by  the  pipe  m  to  a  condenser  similar  to  that  attachi 
to  the  boilers  of  triple  effect.  A  vacuum  of  seventy  centimeters  of  mc 
cury  is  created  in  the  boiler  by  means  of  an  air-pump  similar  to  th 
above  descrilu^d. 

In  the  interior  of  the  boilers  three  worms  are  placed  a,  a,  a,  into  whi< 
steam  is  separately  introduced  through  the  cocks  fc,  &^,  b'.^  These  coel 
are  joined  together  by  means  of  the  forked  pipe  c,  into  which  the  stea; 
enters  from  the  generatoi's  through  the  cock  d.  The  water  caused  I 
the  condensation  of  tlie  steam  in  the  worms  passes  to  the  condense 
water  reservoir.  Every  l)oiler  is  ])rovided,  first,  with  a  manometer /J  t 
determine  the  jnessure  of  tin*  steam  ;  second,  with  a  vacuum  indicatory 
thii'd,  with  a  cock  /*,  through  which  the  simp  passes  to  the  filtered  sin^ 
reservoir;  foui-th,  with  the  air-cock  **;  fifth,  with  the  cock  J,  by  wliid 
small  (piantities  of  butter  are  introduced  to  stop  the  ebullition  wheni 
becomes  too  violent;  sixth,  with  the  probe  line  A*,  to  ascertain  the  roast 
ing  in  the  middle  of  the  mass  contained  in  the  boiler;  seventh,  \ritl 
four  '*  bull's  eves,"  so  as  that  the  interior  of  the  l>oiler  mav  be  seen  froD 
without. 

In  bi*ginning  the  operation  the  air-]>umi)  is  set  in  moti«)n,  and  a  vac 
uum  is  created  in  the  boiler ;  the  cock  h  is  opened  and  a  (quantity  o 
sirup  sufficient  to  c«)V(»r  the  first  worm  is  introduced ;  the  steam-cock  i 
is  then  opened.  As  the  volume  of  the  sirup  is  reduced  by  eva|M)nitiou 
small  (piantities  of  tVcsh  sirup  are  from  time  to  tinu»  let  in  through  th< 
cock  h  so  as  to  k«M»p  the  first  worm  always  covcn^tl.  The  conreutratioi 
is  thus  continued  until  the  crystals  begin  to  form.  Inunediately  smal 
([uantities  of  fresh  sirup  are  introduced,  which  prevents  the  crystal 
already  formed  from  melting,  produces  further  concentration,  an<l  eii 
larges  the  crystals  aln»ady  forme<l.  When  the  second  worm  ^*  is  ci»^ 
ered,  steam  is  intnxluced  through  the  cock  /;'.  The  operatitui  contimi** 
in  this  nranner.  small  <piantities  of  fresh  siru]>  being  introduci-d  uiiti 
the  whole  heating  surfac(»  is  covered. 

Through  the  *^  hiilTs  ey(\s"  /,  /,  /,  /,  t\w  increase  of  the  crystals  is  vi* 
ble,  and  tin*  <h*gree  of  concentration  of  the  mass  is  from  time  to  tim' 
determined  by  tlM»  ])robe  A*. 

The  eon<'<'ntration  is  continued  until  the  boiler  is  filled  to  the  levels* 
the  top  of  tin*  eylindrical  pai*t  of  the  boiler.  From  eight  to  ten  hoiu^i 
usually  necessary  to  roast  forty  hectoliters. 

When  the  ojM^ration  is  finished,  the  air-coek  /  is  opened  to  allow  tb 
entran(M»  of  air  into  the  boiler,  and  the  air-pump  is  stopped.     The  empty 

>  MurkiHl,  by  error,  /  /  in  tin*  li^jjun'. 
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ing  valve  n  is  then  opened  and  the  whole  roasted  ma^s  is  conducted 
flirongh  a  gutter  into  shallow  sheet-iron  reservoirs  of  the  capacity'  of 
from  forty  to  sixtv  hectoliters  each. 

At  the  end  of  from  eight  to  twelve  hours  the  roasted  mass  becomes 
cool,  and  the  crystallization  is  completed. 

The  process  of  purifying  the  sugar  then  follows. 

PURIFYING  THE  SUGAR  BY  TURBINES. 

The  roasted  mass  is  freed  from, the  sirup  by  means  of  turbines.  Many 
of  these  were  shown  in  the  French  section.  The  following  is  a  descrip- 
tion of  their  constiiiction  and  method  of  operation. 

The  construction  of  one  is  shown  in  section  in  Fig.  12: 

Prom  thirty  to  forty  kilograms  of  the  roasted  mass  is  diluted  with 
arap  at  twenty-five  degrees  Beaum4  in  order  to  obtain  a  homogeneous 
paste  free  from  lumi)S.  This  paste  is  thrown  into  the  drum  of  tlie  tur- 
Wne,  which  m<akes  about  twelve  hundred  revolutions  per  minute.  By 
tiie  centrifugal  force  the  sirup  is  thrown  out  through  the  wire  gauze 
litli  which  the  interior  of  the  dnim  is  lined,  while  the  crystals  are  re- 
turned in  the  drum. 

In  the  course  of  four  or  five  minutes,  from  two  to  three  lite^rs  of  sirup 
it  twenty-nine  degrees  Beaum^,  called  clairee^  is  poured  into  the  drum. 
Thig  liquid  drives  out  all  the  sirup  which  remains  in  the  sugar,  and  is 
itself  driven  out  through  the  wire  gauze.  This  operation  continues  three 
or  four  minutes,  when  a  thin  thread  of  steam  is  injected  into  the  drum 
far  a  minute  through  a  pipe  the  end  of  which  has  been  split  for  a  short 
distance  with  a  saw.  The  turbine  is  then  stoppe<l  and  the  sugar  is  taken 
fiBt  by  means  of  a  small  copper  shovel.  Tlie  liquid  thrown  out  is  ar- 
i««t€d  by  the  outer  casing,  and  runs  out  by  an  opening  at  the  side. 

The  sugar  thus  obtained,  which  is  called  "  sugar  of  the  first  run,"  is 
rtite,  formed  in  large  crystiils,  and  is  in  a  state  to  be  sent  immediately 
to  market. 

THE  SECOND  RUN  OF  SUGAR. 
0 

The  sirup  from  the  turbine  is  collected  in  a  reservoir  and  from  thence 
pumped  into  the  baking  apparatus.  This  sirup  is  subjected  to  the  same 
operation  as  above  described  for  filtered  juice,  a  less  perfect  crystalliza- 
tion, however,  taking  place. 

When  the  roasting  is  accomi)lished  the  mass  is  transferred  through  a 
gutter  to  large  sheet-iron  reservoirs  of  two  hundred  liters  capacity, 
^ted  in  buildings  in  which  the  temperature  is  raised  to  from  forty  to 
%  degrees  centigrade  either  by  means  of  a  furnace  or  heated  steam 
I?>e8.  Here  crystallization  takes  place  in  the  course  of  from  fifteen  to 
hfenty  days,  at  the  end  of  which  time  the  sugar  is  in  a  condition  to  be 
iwmght  to  the  turbines  for  refining,  which  is  performed  as  above 
dttcribed.  The  sugar  thus  obtained  is  called  sugar  of  the  "second  run," 
and  is  not  of  the  same  whiteness  as  that  first  obtained. 
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THIKD  Snt  OP  SUGAB. 

Tlie  fiini|i  of  the  ^H^-ond  run  i.«sDing  frrao  the  turbines  is  aboji 
jected  to  the  roasting  process  as  above  described.    "So  crystals  ire,hl 


■I'liiliiiif  tiir  Iri-i-iiij;  Ihv  siij;iir  I'nim  Ninip— 6ttc(i 
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erer,  formed  in  the  boiler  owing  to  the  poverty  of  the  sirup  in  sugar. 
When  the  baking  is  finished  the  mass  is  conducted  to  a  large  reservoir 
of  die  capacity  of  four  hundred  liters  situated  in  the  same  building  as 
the  reservoirs  for  the  second  run.  In  the  course  of  three  or  four  months 
the  ei>'8tallization  is  accomplished,  and  the  sugar  is  purified  in  the  man- 
ner above  described,  omitting,  however,  the  introduction  of  a  jet  of 
"rteam  into  the  turbines,  which  would  melt  the  crystals,  as  only  very 
small  ones  are  produced  in  this  last  crystallization. 

The  sirup  which  is  thrown  out  by  the  turbine  working  on  the  third-run 
sugar  supplies  molasses  which  can  be  distilled  for  akiohol.  The  residuum 
of  thi«  distillation  is  used  for  the  manufacture  of  potash. 

Four  turbines  are  sufficient  for  a  factorv  which  works  up  two  hundred 
tOMof  beet  root  every  twenty-four  hours.  These  machines  are  aetuated 
by  a  six  horse-power  engine  driving  no  other  machinery. 

SCUM    PRESS. 

The  scum  from  the  different  boilers  is  mixed  together,  and  carried  in 

wmmon  linen  bags,  tied  up  at  one  end  to  a  reservoir  and  allowed  to 

fcuu  for  some  time.    The  bags  are  then  rjinged  on  the  platform  of 

•  screw  press,  and  submitted  to  a  pressure  by  hand,  hurdles  being 

pheed  l»etween  the  bags  in  the  same  manner  as  described  in  pulp  press- 
ing. 

The  juice  thus  obtained  passes  to  the  second  carbonation  boilers, 
topther  with  the  decanted  juices  of  the  first  carbonation. 

The  contents  of  the  bags  are  then  emptied  and  are  used  as  manure. 

Within  a  few  years  filter  presses  have  been  substituted  for  hand 
pittses  with  good  results. 

rURIFYIXG  AND  DECOLORIZING. 

LHEE  FURNACE. 

The  furnace  or  kiln  used  for  making  the  lime  is  shown  in  vertical 
action  in  Fig.  13,  and  in  horizontal  section  at  the  height  of  the  fire- 
place by  Fig.  14. 

ft  is  1.50  meter  in  diameter  at  its  l)ase  and  5.75  meters  in  height,  and 
'=5  fiimished  with  three  fireplaces  placed  at  ecpml  distances  around  the 
fiioumference  and  immediately  under  the  cavity  of  the  funiace  into 
which  they  open. 

Ike  outside  is  built  of  common  brick  surroundtnl  with  iron  hooi)S.  The 
"W»er  walls,  which  are  0.22  meter  thick,  are  built  of  fire-brick.  The  fire 
Wes  are  0.620  meter  long  by  0.40  meter  wide,  and  have  cast-iron  plat- 
^^0.30  meter  wide  placed  before  them.    Between  the  fireplaces  there 

»vide  openings  through  which  the  lime  is  taken  out,  and  which  are 
'ftnetically  closed  during  work  by  doors  of  cast  iron.  Good  coke  or 
^1*  pit  coal  is  used  for  fuel,  and  care  must  be  taken  not  to  use  any  fuel 
C  B  s 
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containing  suli)hur,  which  wouUl  cause  incrustations  of  sulphate  of  lime 

in  the  boilers. 
Tlie  furnace  is  iilleil  from  the  top,  wliich  is  surmounted  by  a  cast-iron 

cupola,  in  the  interior  of  which 
a  sheet-iron  funnel,  closed  hermeti- 
cally by  a  cover  of  the  same  ma- 
terial, is  set  up,  which  rests  on  a 
bank  covered  with  a  layer  of  water 
or  of  sand. 

A  certain  quantity  of  coke  or  of 
charcoal  is  also  mixed  with  the 
limestone,  care  beinjjr  taken  to 
select  that  quality  which  contains 
no  argillaceous  matter,  in  order  to 
prevent  the  boiler  pi])es  from  be- 
coming incruste<l. 

It  is  necessary,  also,  in  onler  to 
obtain  well-baked  lime  and  car- 
bonic acid,  to  fill  the  funmce  with 
small  quantities  of  limestone  from 
t'uuo  to  time,  and  to  ivmove  it  a» 

Lime  Fnriiaco  or  Kiln — Vertical  wftion.        soon  as 

bak(»d ;  once  in  every  iive  or  six  hours  is  often 
enough. 

It  is  estimated  that  tive  cubic  mcttTs  of 
linu*stone  will  ])rodu(!C  four  cubic  meters  of 
lime  i)er  day.  The  coiisumpti<»n  of  coke  is 
about  eighte<'n  he<*toliters  at  the  h<*arth,  and 
about  <*ight  iH'ctoliters  of  washed  coke  in  the 
int<*rior  of  the  furnace. 

The  gas,  as  it  is  disengaged  from  tin*  linn*. 
as<'ends  to  the  lop  of  the  furnace  and  pass(»s 

through  the  pipe  to  tin*  wasluT,  where  it  is  I-inu-  Fiinia<e— Uoiizontnl  «•** 
ct)oled  and  iHirifuMl  previous  to  being  use<l. 


N-. 
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This  ;ippara(us,  reineseiiti'd  in  vertical  se<*tion  bv  Fig.  !.">.  page  SS, 
is  eonipos(><l  of  a  hn*g<*  cylimhT.  (^,  of  cast  iron,  hermetically  ch)S4Ml.  the 
interior  of  which  is  <1ivi(hMl  into  four  eoinpartinents  bv  Inu'izontal  <li*- 
])hragins  h.  perforate<l  with  small  holes  eight  niilliint^ters  in  diann^ter  and 
live  centimeters  apart.  A  stream  of  wat(M'  is  conducted  by  a  c<M*k  nnJ 
pipe  /,  <'oiiimunieating  witli  an  up]H*r  reservoir  to  the  tt»p  ]mrtition.  and 
runs  downwards  tVom  one  jiartition  to  another  tlirough  a  siTies  <»f  pi]^ 
/,  j*  and/-,  so  arranged  as  to  allow  onlv  a  thin  e4)vering  of  water.  (MO 
meter  in  depth,  to  remain  ovt*r  each  of  tin*  diaphragms. 
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The  carbonic  acid  gas  conducted  to  the  lowest  partition  of  the  cylin- 
der by  the  pipe  g  is  Fig.  15. 
wadied  by  passing 
thiongh  the  successive 
layers  of  water  and 
mak^s  its  exit  at  the 
top  of  the  washer.  The 
water  charged  with 
gas  and  some  pailicles 
of  ashes  having  be- 
come gradually  heated 
undischarged  through 
a  pipe  bent  in  the  form 
of  an  inverted  siphon. 

About  forty  liters  of 
cold  water  at  twelve 
iie^frees  centigrade  is 
sufficient  to  wash  and 
eool  at  the  same  time 
aity  cubic  meters  of 

S8S,  which,    when     it     Apparatus  for  washing  the  carhonic  acid  gas — S:?ction. 

passes  into  the  water,  is  at  the  temperature  of  three  hundred  degrees 
centigrade,  and  when  discharged  is  at  a  temperature  of  about  fifty-five 
'legrees  centigrade. 
The  gas  then  passes  through  the  cast-iron  pii)e  /,  whicli  has  the  same 
faneter  as  the  inlet  pipe  (7,  to  a  reservoir,  from  which  it  is  pumped  into 
tbecarbonation  boilers.    A  common  force-pump  is  used  for  this  imq)ose. 


PREPARATION   OF  LI^FE-WATER. 

It  is  necessaiy  that  there  should  always  be  a  large  supply  of  lime- 
*ater  on  hand.  The  solution  used  has  the  strength  of  twenty  kilograms 
of  lime  to  every  hectoliter  of  water. 

For  this  iiun>ose  two  sheet-iron  reservoirs  of  the  capacity  of  five  hun- 
'Ired  liters  each  are  prei)ared.  Into  eacli,  oneliundred  and  i^w  kilograms 
of  lime  are  thrown  and  slacked  so  as  to  form  a  tliick  milk.  Water,  or, 
Mter,  juice  from  the  first  carbonation,  is  then  added  until  the  milk  of 
Bme  is  sufficiently  diluted.  In  this  way  the  addition  of  water  to  the 
j^  is  prevented,  a  very  fluid  lime-water  being  at  the  same  time 
<*tadned.  Water  or  juice  to  the  amount  of  five  hundred  liters — the 
^P*cit>'  of  the  reservoir — is  added  as  required. 

Before  use  the  lime-water  is  strained  through  wire  gauze  to  free  it 
fcttn  any  impurities  or  foreign  matters  contained  in  the  lime.  An  allow- 
^  of  one-tenth  in  weight  is  made  for  these  impurities  in  the  amount 
•flime  used. 

The  straine<l  lime-water  is  kept  for  use  in  a  reservoir  provided  with  a 
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paddlo,  whieli  is  moved  from  time  to  time  to  prevent  the  lime  in  m9\ 
siou  from  settling. 

WASIIINa  AND  REVIVIFICATION  OF  ANIMAL    CUAECOAL. 

For  wasliing  the  aninml  eliarcoal  two  machines  are  used,  the  tubfi 
nished  witli  spattles  and  tlie  steam  tnb.  The  first  washing  tubi.'^eoi 
posed  of  a  semi-eylindrieal  trough  of  sheet  iron  0.50  meter  in  diameta 
and  tlii-ee  meters  in  lengtli,  supported  by  two  legs.  An  iron  shaft  anwi 
with  sheet-iron  spattles,  the  whole  forming  a  screw,  traverses  it  1od|| 
tudinally.  This  shaft  makes  from  twelve  to  fifteen  revolutions  pi 
minute,  and  is  actuated  by  means  of  a  pulley  keyed  to  the  end.  Tl 
aninml  chai*coal  is  thrown  into  the  trough  at  the  end  opi>oaite  thepullq 
the  screw  throws  it  from  one  spattle  to  another,  at  the  same  time  canj 
ing  it  towards  the  other  end  of  the  trough.  Here  a  cock  is  plaoj 
through  which  is  inti*oduced  a  stn»am  of  cold  water,  which  flows  in 
direction  opi)Osite  to  that  in  which  tlie  animal  charcoal  is  mo\iDg,  ti 
passes  out  at  the  end  of  the  trough  where  the  charcoal  is  introdad 
Tlie  trough  is  inclined  so  as  to  facilitate  the  flow  of  the  water. 

THE  ANIMAL  CHARCOAL  STEAM  TUB. 

Tlie  animal  charcoal,  on  coming  from  the  spattle-trough,  is  thi 
into  a  closed  sheet-iron  cylinder  of  twenty  hectoliters  capacity, 
with  a  double  bottom  similar  to  that  described  for  filters.     The  cvHi 
is  filled  by  an  opening  at  the  top  and  an  emptying  door  like  that  of  tl 
filters  serves  to  take  out  the  animal  charcoal. 

The  cylinder  being  filled,  a  Jet  of  steam  is  introduced,  which,  traven 
ing  the  mass  of  animal  charcoal,  is  condensed  and  passes  ont  in  thefon 
of  water. 

All  the  impurities  in  the  charcoal  are  removed  by  this  washing,  wbkj 
lasts  from  fifteen  to  twenty  minutes.  | 

The  reservoir  is  thiMi  enij^tied  and  the  animal  charcoal  is  subjected! 
vivitication  in  a  tubular  furnace. 

ANIMAL   CHARCOAL   VIVIFYING  FURNACE. 

The  vivification  is  etlectted  in  ai)paratus  of  various  kinds.  There  ai 
some  manufacturers  who  still  use  onlinary  cast-iron  kettles,  in  whi« 
the  charcoal  is  heated  to  a  red  heat.  As  this  oi)eration  is  a  long  oi 
and  needs  much  room,  a  tubular  furnace,  in  which  the  \ivificatiottl 
continual,  is  generally  preferred.  j 

The  furnace  contains  twenty-four  cast-iron  pipes  or  long  boxes,!! 
rectangular  sections  of  which  are  0.20  meter  by  0.10  meter;  theyd 
placed  slantingly  on  each  side  of  the  longitudinal  axes  of  the  fiHoae 
The  top  is  i)rovided  with  a  sheet-iron  lioi)[>er,  connecting  with  the  bos 
in  wliich  the  charcoal  is  heat<Hl,  and  discharged  at  the  bottom.  S( 
Fig.  16. 
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The  charcoal  from  the  steam  watth-tiil)  in  tlimwii  into  tlic  hopiier; 
thence  it  posses  to  the  upi»or  pint  of  tUo  pii>pH  or  boxes  where  it  is 
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heated.  It  becomes  gradu-; 
al],T  more  heated  as  it  ad ' 
raomj  along  the  piiies,  the 
vinAcation  being  effecbrd 
at  a  red  heat.    Ain  it  ad- ' 
Tantes  further  the  pilR's,  \ 
which  extend  outside  of  I 
Ibe    brick-work,    bei-onie  | 
Uoled  by  coutfle.t  with  the  I 
■it  ur  by  ctprinkling  cold  I 
nter,  and  the  chareoal  i: 
tmoved  from  tlie  Imttom.  I 
Ererj-    quarter    of   an'  I 
hour  the  bottom  of  eacli  | 
ppe   in    opened    sueces- 
riTely,  HDd  from  ten  to  flf- 
t*en  liters  of  vivified  or  I 
Kfrigeratcd  bone-blaek  is  I 
tikm  out.    That  portion  | 
llready   in   the  tube   de-  i 
KtDds  and  takes  the  place  I 

vt  that    removeil.      Fresh      Fiininte  fur  llic  Rfyivicuticni  ut  Animiil  Cbunoal. 
diarcoal  is  then  thrown  iuto  the  bopiier,  and  the  operation  is  continued. 

C^ie  mnst  be  taken  that  no  animal  charcoal  nins  out  wlien  red  hot, 
uit  biuns  and  becomes  white  on  contact  with  the  air,  and  loses  its  i>ower 
rfflecolorizing. 

Tbe  vivified  animul  chsircoal  is  again  used  in  the  fllterH.  A  grate  of 
ftwn  0.40  meter  to  0.50  meter  in  width  runs  the  whole  length  of  the  pipes, 
'liiili  arc  placed  above  it.  The  fuel  generally  used  is  coke  from  tbegas- 
liAs,  A  twenty-four  pipe  furnace  is  sufficient  to  vivify  tbe  charcoal 
•wtliu  a  manufactory  working  np  two  hundred  tons  of  beet  root  in 
t»™ty-four  honrs. 

GAS■LI»^TI^'G  Al'l'AKATl"S. 

Asa  general  thing,  the  factories  are  lighted  l)y  gas,  which  is  nianu- 
b^^tnred  in  the  establishment,  the  coke  which  is  prodnced  being  nsed  for 
t^Uiimal  charcoal  furnaces.  A  factory  working  up  two  liuiuired  tons 
""wt  root  in  twenty-four  hours  would,  in  p11  the  buildings,  offices,  lodg- 
^!*i  &c.,  require  sufficient  to  supply  two  liundre<l  burners. 


LIST  OF  PRINCIPAL  EXHIBITORS  OF  MACHINEE 
USED  IN  THE  PRODUCTION  OF  SUGAR  AND 
ALCOHOL  FROM  THE  BEET  ROOT. 

FKANCE. 

M.  M.  Blaise. — Furnace  for  revivifying  the  animal  charcoal  nsecl  i 

decolorization. 
BouB  &  Chenailliee. — Generator  applicable  to  sugar-cane  factorief 
Briez  Sons. — Material  for  pulp-saca. 
Cail,  J.  F.,  &  Co. — Entire  sugar  factory.    A  mill  for  sugar-cane,  wi 

three  rollers,  a  beet  rasp,  a  first  pressure  table,  a  hydraulic  prei 

carbonic  acid  bellows,  a  turbine,  a  centrifugal  pump,  an  api>arat 

of  triple  effect,  a  boiler  for  baking  the  sugar  in  vacuo,  a  tubut 

boiler,  a  condenser,  an  air  pump,  a  AVetzel  boiler,  a  Biedel  &  Schiai 

filter  press,  a  sugar  mill. 
Camichel  &  Co. — An  apparatus  called  osmogene,  of  M.  Dubmnfao 

with  samples  of  products. 
Champennois,  H. — A  beet-rasp. 
Chenaillier,  p. — An  apparatus  for  evaporating  and  cooking  the  sup 

in  the  open  air,  and  at  a  low  temperature,  an  api>aratus  for  bakii 

in  racHO. 
DuFOURNET  &  Co. — Forms  for  sugar  in  hard  pasteboard. 
Farinaux,  Baudet  &  BoiRE. — An  apparatus  of  triple  effect,  an  ai 

pump,  carbonic  acid  bellows,  iilter  ])ress  for  foam. 
ITermion. — Animul  charcoal  mill. 
IIerouart,  E. — ^laterial  for  pulp  sacs. 
JOLY  &  Camus. — Ma<*hine  for  rlenniug  t\w  roots  and  freeing  them  frw 

stones,  and  a  beet  rjisp. 
Lefebvre. — An  apparatus  ibr  baking. 

Legal,  F. — An  apparatus  for  cooking  in  ravuo.     Molds  in  stt*el.     . 
LiNARi). — Plan  and  d(»signs  of  jii>i»:iratus  for  transjKUting  to  distanoi 

th(»  beet  juic<»  by  means  of  sul)t<Mran<'jin  pijM's. 
Mariolle. — Ci'iitrifugal  rasp. 
MoLiNOS,  Pronmkii  «S:  Dion. — Pulj)  press. 
Philippe. — Pidj)  ju-css. 

KiEUX  «S:  K<)ETT(;ek. — Filter  presses  Wn-  pulp  and  foauL 
Robert  de  Massy. — Pulp  ]>ress. 
Salarre  I)EL<'oiR. — Material  for  judp  sacs. 
Zambatx  «S:  Nih'S. — An  apparatus  of  triple  etVect. 

r.KLGirM. 

(,'AIL,  J.  F.  llALOT  &  Co. — Apparatus  <»f  triple  efiect. 
DoRZEi:  «S:  Andkv. — Heet  rasp,  turbine  and  designs. 
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IXCOUBT — ^FILLEB. — ^MoldH  of  sugar  aud  forms  made  of  lacquered 
leet  iroD. 

PRUSSIA. 

m»j  J. — ^ApparatU8  of  double  effect  for  eviii)oratiou ;  apparatus  for 
rfLning  im  vacuo. 
INGEB. — ^A  turbiue. 

AUSTRIA. 

&  LuriLLiEB. — Molds  for  sugar  in  galvanized  iron. 
;ld  &  EvAUB; — Evai)oi*ating  apparatus  and  air-pump. 
[Filature  tie.) — Material  for  pulp  pags. 
ix. — ParehnLeut  used  in  sugar  factories. 
u  Ch. — Molds  for  sugar  iu  pai>ier  nulche. 
-Fabricrt  for  the  presses  of  a  factory. 
liiK. — Mold  for  sugar. 
'. — Extniction  of  sugar  by  ditfusion. 
\\  &  8PITZ. — Combed  woolen  fabrics  for  the  presses  of  a  sugar 
torv. 

LVKK. — Vacuum  for  sugar  factories. 
[the  above  exhibitors,  Messrs.  Cail  &  Co.  were  the  only  ones  who 
the  award  of  a  gold  medal. 


;SCRIPTIVE  REFERENCES  TO  THE  PLATES. 

PLATK  11. 

IlITl'DlNAL  SECTION  OF  A  DISTILLKRY  WORKING  IT  TIIIKTY-SIX 
ior.^ANU  KILOiJKAMS,  TlIIKTY-SlX  TONS,  OF  llEKTS  EVEUY  TWENTY- 
WK  HOURS. 

LM-ality  for  the   maceration,  fermentation,  distillation,  and  recti- 

fyin;r  apparsitus. 
LiM'alitv  for  the  motor,  the  steam  generators. 
B»rft  sto«*house. 

Pit  for  luixing  the  pulp  with  ent  hay. 
lb»Ai.*s  to  contain  the  mixture  of  pulp  with  cut  hay. 
Bini  space  to  n*<*eive  the  beet  wash-house,  the  hay  cutter,  and  to 

M*rve  as  forage  magazine. 

Btn*t-nM>t  ehnator. 
Btft  washing  ma(*hine. 

Trough  for  receiving  the  mud  from  the  washing  nmchine. 
Iruu^^li  to  carry  the  washed  beet,  from  the  washhig  machine  to  the 
riH>t-cuttei-s. 
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5.  lioot-cutters. 

G.  Tank  to  receive  tlie  slices  of  pulp  from  the  root-cutter* 

7.  Maceration  tub. 

8.  Tank  for  the  weak  juice. 

9.  Refrigerator  of  juices  going  to  the  fermentation  vats. 

10.  Fermentation  tubs  or  vats. 

11.  Cistern  to  receive  the  fermented  juices  or  wines,  (not  shown  in  s© 

tion.) 

12.  Draining  well  of  the  cistern  from  which  the  wine  pump  draws  th 

fermented  juice. 

13.  Wine  pump. 

14.  Water  pumj). 

15.  Weak-juice  pump. 

16.  Wine  reservoir. 

1 7.  Cohl  water  reservoir. 

18.  Acetic  vinegar  refrigerator,  (not  shown  in  section.) 

19.  Distillation  boiler. 

20.  Distillation  column  of  the  distillatory  apparatus. 

21.  Wine  heater  of  the  distillatory  apparatus. 

22.  Kefrigerator  or  (condenser  of  the  distillatory  apparatus. 
2.3.  Boiler,  (not  shown  in  secticm.) 

24.  Rectifying  column  of  the  rectifying  apparatus. 

25.  Condenser  of  the  rectifying  apparatus. 
2(}.  Kefrigenitor  of  the  rectifying  ai)i)aratus. 

27.  Measure-gjiuge  table  of  the  distillatory  and  rectifying  apparatus. 

28.  Phlegm  reservoir  ft^eding  the  rectifying  boiler. 

29.  lieservoir  for  th(»  bad  (juality  alcohol. 

.{0.  lte8(»rvoir  for  the  middling  quality  alcohol. 

31.  Reservoir  f<n'  the  iine  cpiality  alcohol. 

32.  Decanter  for  iilling  tin*  barrels. 

33.  Steam  generators,  (one  of  them  not  in  iisv.) 

34.  Steam-(»ngine  with  feed  i>ump. — Not  shown. 

3.">.  Small  fe(Ml  piimj)  for  generat<»rs. — Not  shown.  «» 

30.  Ivsca]>e-steani  res(»rvoir. — Not  shown. 

37.  ron<lens(»d-wat<»r  reservoir. 

38.  Transmission   of  m<»tion  to  tlir  jmini^s,  tln^  washing  machine,  th^ 

beet  eh'Viitor,  and  root -cutter. 

.'»!».  Transmission  <»f  motion  to  the  hay  cutter  and  hay  elevator.  (^' 
the  end  <»f  this  shaft  a  pidley  is  i>la<*e<l,  transmitting  movemem' 
by  means  Oi' a  wire  cable  to  the  threshing  machine  st»t  ui>  in  * 
buihling  about  thirty  nutters  from  the  distillery. — Not  showu.) 

17.  Steam  ])ipe  ami  eo<*k  of  the  disti1hiti<m  boiler. 

50.  (leiieral  weak-Jui<*e  feed-pip**  of  the  maceration  tubs. 

55    Comi>ressi«)n  tube  of  pump  forcing  weak  juice  into  the  ivservoin*. 

59.  l*ii>econdu<*ting  th<»  jui<i*  out  of  the  refrigerator  to  the  fennentatio*' 
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tK).  General  eomiiiimicatiou  pipe  for  cutting  the  liquid  in  the  fermenta- 
tion tubs. 
01.  Pipes  from  fermentation  tnbs  emptying  into  the  cistern. 

62.  Suction  pipe  of  the  water  pump. 

63.  Force  pipe  of  wat<3r  pump.   . 

64.  Suction  pipe  of  wine  for  draining  well  of  the  cistern. 

65.  Force  pipe  of  the  wine  pump  in  the  wine  resen'oir. 

<>0.  Pij>e8  and  cocks  to  conduct  the  acetic  vinegar  from  the  boiler  either 
direct  to  the  tubs  or  to  the  acetic  vinegar  refrigerator. 

€)T.  Pi])es  and  cocks  intro<lucing  water  to  be  employed  in  washing  the 
distillation  and  rectification  bond's. 

PLATES  lY  AND  Y. 

OBOinS^D  PLAN  AND  LONGITUDINAL  SECTION  OF  A  SUGAR  MILL  CAPABLE 
OF  WORKING  W  TWO  HUNDRED  TONS  OF  BEETS  EVERY  TWENTY- 
FOUR  HOURS. 

A.  Bert  storehouse. — Xot  shown. 

B.  Rasping  machine. 

C.  Apparatus  for  c^irbonation,  filtering,  evaporation,  and  baking. 

D.  First  run  of  sugar. 
E  Second  and  third  runs. 
Tr.  Wash-room  for  the  sacks  or  bags. 
H.  Room  for  the  treating  the  scnim  or  foam. 

I.  Steam  generators. 
J.  Animal  charcoal  filters. 
K.  Preparation  of  lime  water. 
L  Room  for  the  engineers. 

1.  Wash-room  for  the  beets. 

2.  Inclined  i)lane  leading  the  beets  from  the  washers  to  the  rasp. 

3.  Rasp. 

4.  Pul])  troughs. 

•^.  Screw  press  for  the  first  i>ressun\ 
^.  Hydraulic  presses. 

^  Force  i)ump8  for  the  hydraulic  presses. 
^.  Steam-engine  driving  the  rasps. 

9.  Gearing  of  the  ra^sping  apparatus. 

10.  Juice  elevator,  raising  the  juice  from  the  presses  to  the  chambers  of 
the  first  carbonation. 

II.  Carbonation. 

12.  Tioughs  for  separating  the  slime  of  the  chambers  of  first  carbon- 
ation. 

1'^.  Gutters  leading  the  juice  from  the  first  carbonation  to  the  juice  ele- 
vator 14. 
14.  Juice  elevator,  lifting  the  juice  from  tii'st  to  second  carbonation 
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15.  Chambers  of  the  second  carbonation.  >*. 

16.  Slime  separating  troughs  for  the  chambers  of  the  second  4 

tion.  .  i 

17.  Gutters  leading  the  juice  from  the  second  carbonation  to  tfej 

18.  Filters.  -J 

19.  Reserv'oir  for  the  filtered  juice. 

20.  Reservoir  for  the  filtered  sirup. 

21.  Elevator  lifting  the  filtered  juice  from  evaporating  apparata 

22.  Evaporating  <ipparatus. 

23.  Safety  chambera  for  the  evai>orating  apparatus. 

24.  Injecting  condensers  for  the  evaporating  apparatus. 

25.  Juice  elevator  emptying  the  evaporation  boiler  and  feeding 

the  re-heater. 

26.  Boiler  for  re-heating  the  sirup. 

27.  Boilers  for  baking  in  grains. 

28.  Injecting  condenser  for  the  baking  boilers. 

29.  Machine  for  carbonic  acid  gas. 

30.  Air-pump  creating  the  vacuum  in  the  evaporation  apparatni 

31.  Air-pump  creating  the  vacuum  in  the  baking  boilers. 

32.  Receptacles  for  the  juice  of  the  first  run. 

33.  Receptacles  for  the  juice  of  the  second  an<l  third  runs. 

34.  Turbine  for  cleaning  the  sugar. 

35.  Steam-engine  actuating  the  gearings. 

36.  Reservoir  receiving  the  sirups  from  the^otary  ])ump. 

37.  Gearing  of  the  turbines. 

38.  Gearing  of  the  water  ])ump. — Not  shown. 

39.  Rotarj^  ])ump  supplying  the  mill  with  water. — Not  shown, 

40.  lieservoir  of  water  supplying  tlie  mill. 

41.  Heating  pii)es  for  juice  of  seccmd  and  third  runs. 

42.  Troughs  for  washing  the  bags. 

43.  Press(»s  for  tlie  scum  or  foam. 

44.  Boilers. 

45.  Steam  re(M»ptacles  of  the  boiltMs.  ^ 

46.  Exhaust  steam  ivsi»rvoir. 

47.  Condensed  water  reserA'oir. 

48.  Driving  engine. 

49.  Animal  charcoal  washing-machine. 

50.  Animal  <*har(;oa]  steam  washers. 

51.  Revivifying  animal  chan^oal  furnace. 

52.  Slacked  lime  n\servoir. 

53.  Elevator  c<mveying  lime  water  to  reservoir  54. 

54.  R4\s<»rvoir  for  clariiied  lime  water. 
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REPORT. 


PRESSED  OR  AGGLOMERATED  COAL. 

^ORTANCE  OP  THE  MANUPACTL'RE  OF  PRESSED  COAL— ItS  ADVANTAGES —MaTERIALD 

:8ed  in  the  manupacture— quantity  of  ash— machines  for  washing  coal— 
Preparation  of  the  paste— Machines  for  making  the  pressed-coal  bricks — 
Four  different  types  of  machines  described— Importance  of  the  pressed- 
coal  trade  in  France,  and  cost  of  the  manufacture— Suggestions  for  the 
manufacture  of  pressed  coal  from  anthracite  waste- Quantity  of  coal 
waste  at  the  anthracite  mines  of  Pennsylvania. 

INTRODUCTION. 

The  extremely  important  manufacture  of  pressed  coal  out  of  coal- 
ust  and  waste  was  not  fully  represented  at  the  Exposition. 

The  manufacture  has  been  developed  chiefly  by  Belgium,  France, 
Jreat  Britain  and  Prussia,  but  France  alone  made  an  exhibition  of  the 
machines  employed  in  its  manufacture. 

Before  describing  the  machines  which  were  working  at  the  Exhi- 
wtion,  and  a  few  others  of  practical  importance,  the  manufacture  of 
)re88ed  coal  will  be  briefly  noticed. 

It  is  only  about  ten  years  since  this  manufacture  assumed  any  impor- 
ance,  but  during  that  period  it  has  rapidly  extended  in  Belgium  and 
France,  and  it  is  destined  to  become  of  much  greater  importance  in  the 
ttture.  Compressed  coal  is  also  prepared  in  England,  but  almost 
xclusively  for  exportation. 

For  a  long  time  the  fine  and  dust  coal,  the  "  slack  ^  or  "  waste  "  of 
ollieries,  had  no  practical  value,  and  it  accumulated  to  such  an  extent  as 
0  be  an  encumbrance,  and  to  hinder  the  work  of  extraction  and  deliv- 
^.  Now,  all  this  material  is  turned  to  profit  by  compressing  it  into 
bricks  or  cakes  of  a  size  convenient  for  burning. 

Some  of  the  advantages  attending  the  use  of  pressed  coal  may  be 
^te4.  Its  purity  and  compactness  adapts  it  to  the  rapid  production  of 
^am  in  furnaces  with  small  fire-grates,  and  it  is  therefore  a  desirable 
^^1  for  steamers  and  locomotives,  for  which  it  is  largely  used. 

Being  manufactured  in  prismatic  forms  it  can  be  very  compactly  stowed 
^  ship-board  or  elsewhere. 

ft  can  readily  be  transported  to  great  distances  with  very  little  waste, 
■Counting,  it  is  stated,  to  less  than  one-tenth  the  wastage  of  ordinary 
^1  handled  under  similar  circumstances.  It  is  not  injured  by  frost  or 
in. 

Bricks  of  pressed  coal  produce  as  much  steam  in  locomotives  as  an 
loal  weight  of  coke.  It  is  much  liked  by  the  firemen,  especially  for 
imig  the  steam  in  ascending  heavy  grades. 
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MATERIALS  USED  IN  THK  MANUFACTURE. 


Pressed  coal  is  intuk'  of  coal  dust  and  some  rcmeutiiig  or  iigglutiii^ 
ting  material  wliicli  causes  ttie  particles  of  coal  to  adLei'e  aft«r  a  gna 
pressure  so  a»  to  form  one  solid  mass.     The  materials  Trhifh  are  salt 
able  for  the  cemeut  are  not  numeroaa.    A  good  ceiueut  lunst  pooM 
Lthe  following  iiualitics :  It  must  be  free  from  incombustible  matter  w\ 
B<tbttt  the  r|uantity  of  ashes  will  not  be  increased ;  it  must  cause  the  f0 
■   tides  to  adhere  strongly;  aud  it  must  be  cheap.    Many  materiids,  M^ 
aa  clay,  damaged  flour,  lichen  and  tar,  bare  be«n  tried  esi>eriment«l|[| 
but  so  far  the  pitch  mannfa«tiired  from  coal  tar  has  aloue  been  sncoMl 
fully  used.    It  is  used  as  "dry"  or  "short  pit^h,"  and  as  "fat  "or  "he« 
pitch."    Tar  does  not  answer  the  purpose.    It  mixes  well  with  the  0 
and  the  mixture  is  easily  formed  iuto  bricks,  but  they  do  not  stand 
fire  well ;  they  melt,  crumble,  clog  the  fire-grates  and  give  off  qua 
ties  of  smoke.    The  pitch  which  is  used  may  be  regarded  as  tar  whj 
has  been  coucentrated  by  heat  and  has  thus  lost  all  its  heavy  and  U^ 
oils. 

Fat  pitch  may  be  regarded  as  a  <^oal  tar  from  which  25  per  eent> 
Tolutile  matter  has  been  expelled,  and  dry  ptfoft  as  the  same  after! 
expulsion  of  40  iwr  cent.  The  fatter  and  riclier  the  tar  or  pitch  tf 
volatile  matters,  the  more  liable  the  coal  bricks  an-  to  80tt«n  and  aa 
in  burning. 

The  engine  invented  by  Evrard,  exhibited  in  the  French  section,  is 
only  one  which  is  used  in  the  preparation  of  bricks  with  fat  pit«h.  1 
pitrh  bricks  are  generally  used.  Tlicy  arc  user!  in  the  navy  to  the 
i-liiHioii  of  the  fat  pitch  bricks,  but  Miiiie  nf  tin'  railways  us4>  the  latt« 

It  is  requisite  that  the  pitch  shoidd  lie  heal^^Hl  and  softeni^d  as 
as  possible  in  order  to  be  thoroughly  commingled  with  the  coal.     Uf 
theretbre  more  diflleult  and  expensive  to  make  coal  bricks  with  drytr^ 
with  fat  pitch ;  but,  as  has  been  shown,  the  value  of  dry  pitch  brick 
gi-catcr. 

COiXB  A^D  THEIR  PBEPABATION, 

Mofi  bituminous  coivls  or  the  uiixtni-es  in  which  they  predominate 
generally  used  in  the  mauufn4;ture  of  pressed  coal.  These  soft  cohIii 
be  more  easily  monhled,  and  they  furnish  a  gi-eatfr  amount  of  tine  d 
which  can  l>e  had  for  very  little  at  the  mouths  tif  the  mines,  8i^ 
coal  does  not  lUrnish  much  fine  or  dirt  at  the  mines ;  bewdea  the  I 
can  Ih.'  used  alone  on  the  grates,  where  it  agglutinat«s  itJM>lf  and  nu 
g<MHl  coke. 

The  antliracite  coals  are  also  appn>prialc  for  being  ugghimenit«.HL  ' 
pivs!!<i-d-coiiI  brii^ks  made  from  them  are  \'cry  solid,  can  he  easily  mgi 
hut  do  iiol  Ntand  the  lire  so  well.    They  burn  well,  hut  slowly,  aud  tM 
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ood  shape  on  the  hearth  if  they  are  not  stirred  up;  but  if  it  is  neces- 
to  have  a  bright  fire,  and  if  it  is  frequently  stirred,  the  poker  breaks 
u  the  pressed  coal  bricks  and  causes  them  to  fall  into  dust, 
iflferent  mixtures  of  glance  coal  and  anthracite  have,  nevertheless, 
I  tried  in  France  with  satisfactory  results,  superior  to  those  obtained 
he  combustion  of  different  coals  not  agglutinated  together.  This 
be  easily  understood,  for  in  these  mixtures  bituminous  coal  fur- 
es  the  agglutinating  material,  and  anthracite,  so  rich  in  carbon,  gives 
eater  heat.  The  use  of  anthracite  coal  dust  for  bricks  will  he^  subse- 
itly  considered. 

cessed-coal  bricks  are  very  easily  manufactured,  but  precautions 
accessary  to  secure  all  the  requisite  qualities. 

lie  best  pressed  coal  must  hav6  the  following  qualities:  It  must  be 
I,  sonorous,  homogeneous,  and  indifferent  to  hygrometric  variations; 
lensity  must  be  1.20,  and  it  must  contain  very  little  ash. 
lie  French  navy  requires  all  these  conditions  for  the  pressed  coal  it 
\.  An  allowance  of  1.19  instead  of  1.20  is,  however,  tolerated  in  the 
sity.  The  navy  requires,  also,  that  the  pressed-coal  bricks  shall  not 
en  after  having  been  heated  for  24  hours  in  an  oven  at  the  tempera - 
I  of  (yiP  C.  This  condition,  which  is  a  special  one  for  the  navy,  is 
lered  necessary  in  consequence  of  the  high  temperature  of  the  coal 
kers,  which  are  generally  located  near  the  boilers.  If  the  coal  bricks 
e  to  soften,  the  entire  shipment  of  coal  would  stick  together  and  form 
mass.  Dry  pitch  is,  therefore,  exclusively  emjiloyed  for  manufac- 
ng  pressed  coal  intended  for  the  navy. 

1  regard  to  the  quantity  of  ash  the  navy  department  is  not  as  strict 
he  railroad  companies.  The  limit  of  percentage  of  ash  allowed  by 
navy  department  in  the  pressed  coal  is  10;  and  the  following  per- 
tage  is  tolerated  by  the  following  railroad  companies: 

them  Eailroad  Company 7.5  per  cent. 

ns  "  ''        7      "      " 

fans  "  "        7      ''      '* 

them         "  "         6.5   "      " 

he  Orleans  Railroad  Company,  however,  accepts  the  pressed-coal 
kg  even  when  the  ash  ex(teeds  seven  per  cent.,  but  in  this  case  the 
pany  reduces  the  price  in  proportion  to  every  one  per  cent.,  or  frac- 
of  one  per  cent,  of  ash. 

lie  imi)ortance  of  an  accurate  knowledge  of  the  quantity  of  carbon 
volatile  matter  in  difterent  varieties  of  coal,  and  of  determining 
irately  the  quality  of  pressed-coal  bricks,  has  led  most  of  the  railroad 
panics  to  establish  chemical  laboratories  of  their  o\vn,  where  accurate 
yses  are  made. 

le  determination  of  the  quantity  of  ash  and  other  incombustible  mat- 
existing  in  coal,  is  also  very  important  to  private  consumers.    It  is 
often  preferable  to  pay  much  more  for  a  better  and  purer  coal,  tha  n 
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tw  have  an  iiiftTior  article  at  a  low  price,  espechilly  wlieu  the  ctwl  it 
traospoi'tatioii  in  great. 

The  coal  of  some  miaes  ha.s  not  the  qualities  requisite  for  p«rM 
agf^loiiiemtion.  If  it  is  used  aloue  the  bricks  are  ioferior  in  quality,! 
will  not  bear  transportation  to  a  distance.  la  such  cases  the  brickn  ii 
generally  made  of  small  size,  adapted  to  domestic  purposes,  and  are  mU 
for  use  near  the  pIa<^e  of  manufacture.  Ordinarily,  however,  tbM 
inferior  coals  are  mixed  with  the  dust  of  the  better  pit'Coals,  and  pt« 
into  bricks,  which  can  be  sent  great  distances  without  injury,  and  uuik| 
profitably  used  for  all  industrial  purposes. 

Whatever  may  be  the  quality  of  coals,  if  they  are  inteude*!  for  the  V 
of  railroad  companies  aud  metallurgical  establishments,  it  is  ne« 
to  reduce  the  quantity  of  ash  as  much  as  possible,  and,  therefore,  it 
necessary  to  wash  the  combustible  material  with  the  great«8t  care. 

This  is  every  day  becoming  a  more  imimrtaut  matter.  The  eloaett 
petition  among  the  mauufiieturers  of  pressed  coal  lead.s  them  U>  CI 
stantly  study  to  obtain  the  best  pixKiesses  for  washing,  aud  the  b 
automatic  machines  to  iierform  this  work. 

MACUINKS  FOE  WASHINa   COAL. 

The  fragments  of  slate  found  with  coal  being  nearly  all  flat,  are  diffld 
to  separate  fmni  the  coal  by  washing.  They  present  toti  great  a  a 
to  the  current  of  the  water,  aud  are  often  earned  off  with  the  coal  j 
the  operation  of  washing. 

Messrs.  Huct  &  Geyler  exhibited  a  machine  for  washing  coal  i 
structed  like  their  automatic  Jig,  and  represents!  by  a  figure  on  the  PI 

This  machine  apiK'ara  to  be  well  calculated  to  give  satisfaetory  rew 
It  is  constructe<l  of  iron.  The  piston  han  a  rapid  dowuwartl  motion  ■ 
as  to  lift  up  the  stuif  on  the  grate.  Its  motion  is  then  momenta 
arrested,  which  allows  the  stuff  in  settling  to  separate  according  ta  I 
gravity;  and,  finally,  the  piston  rises  with  a  grmluni  and  slow  mgtJ 
favorable  to  a  scpai-ation  of  the  materials.  When  the  stuflf  is  well  I 
arated  the  pure  coal  forms  a  stratum  on  the  surface.  The  slaU  I 
heftvy  pieces  accumulate  on  the  grate-s ;  the  coal  is  then  carried  vnf 
the  automatic  scraper  «  which  movejs  back  and  forth. 

The  slate  rock,  whicli  accumulates  on  the  lower  part  of  the  itK 
grate,  escapes  through  a  waste  valve  V,  and  is  carrio<i  by  an  iat 
pipe  to  an  archiniedean  screw  A,  which  elevates  and  discharges  II^ 
the  chute  B. 

The  slimy  matteis  fiilling  tlirough  the  gi-ate  gather  at  the  bottom 
the  sieve,  and  run  away  through  a  valve  0,  which  is  opened  fl-om  H 
to  time.  This  a[tparntus  will  wash  from  75  to  15U  tons  of  staff  pw  i 
according  to  the  coal,  and  t'>  the  degree  of  purity  which  is  i 

The  process  of  washing  aud  cleaning  natunLllysaturut«-s  the  coal  i 
water,  and  though  a  certain  dampness  is  not  obJe<rti»nabIo  in  tlie  ma 
factiire  of  pressed  coal,  yet  all  excess  of  water  must  be  removed  bH 
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the  coal  is  pressed  and  ready  for  combustion.  This  is  accomplished  by 
means  of  centrifugal  mills,  similar  to  those  used  in  sugar  refineries  to 
accomplish  the  same  result. 

After  this  operation  the  c^al  does  not  retain  more  than  five  or  six  per 
cent,  of  water,  which  is  quite  useful  in  the  operation  of  moulding  into 
coal  bricks. 

COAL-DBYING  MACHINES. 

The  machines  for  drying  coal  are  usually  rotary.  A  revolving  disk, 
making  from  1,000  to  1,200  revolutions  per  minute,  receives  the  baskets- 
M  of  coal.  The  water  is  thrown  off  by  centrifugal  force  tlirough  the 
holes  of  the  baskets. 

Mr.  Heinrez,  of  the  Belgian  section,  exhibited  a  drying  machine  repre- 
sented by  Fig.  2,  Plate  I.  This  machine  is  an  ordinary  turbine,  having  in- 
stead of  the  bottom  a  helix  which  revolves  much  slower  than  the  outer 
part  of  the  turbine.  The  coal  is  fed  at  the  top  of  the  helix,  and  descends 
gradually  to  replace  that  already  dried  by  the  rotary  motion  of  the  tur- 
Mne. 

We  do  not  know  from  observation  what  the  practical  results  of  this 
ingenious  contrivance  are,  but  Mr.  Heinrez  claims  that  it  will  dry  five 
tons  of  coal  per  hour. 

Coal,  from  its  nature,  is  very  hard  to  agglomerate.  To  obtain  a  paste 
which  is  solid,  strong  and  homogeneous,  the  coal  must  be  broken  very 
fine.  It  is  therefore  always  necessary  to  crush  it,  and  this  is  done  either 
by  means  of  the  edge  stone  mill  or  by  rollers,  or  any  other  machines 
which  can  crush  fast  and  fine. 

PREPARATION  OF  THE  PITCH. 

We  have  already  observed  that  the  pitch  is  made  from  coal  tar  de- 
prived of  its  volatile  oils  by  heat.  The  heavy  pitch  is  the  result  of  the 
tet  distillation ;  the  di'y  pitch  is  the  residue  left  after  the  entire  distilla- 
tion of  the  oils.  The  pitch  is  not  usually  prepared  by  the  manufactur- 
ers of  pressed  coal,  but  is  bought  ready-made  from  establishments  for 
the  dLstillation  of  coal  oil. 

Heavy  pitch  does  not  require  any  special  treatment  before  being 
fluxed  with  coal.  Dry  pitch,  on  the  contrary,  must  be  first  ground  like 
pit  coal,  and  even  finer,  not  only  in  view  of  making  better  i)ressed  coal, 
but  especially'  to  economize  the  pitch,  which  is  quite  expensive. 

The  proportion  of  pitch  in  agglomerated  coal  varies  from  seven  to 
sleven  per  cent,  of  the  whole  paste,  according  to  the  nature  of  the  coal, 
md  the  care  with  which  the  compound  is  mixed.  It  is  generally  under- 
itood  that  a  large  quantity  of  pitch  is  required  for  coals  which  are  very 
ich  in  carbon,  and  also  for  coals  containing  considerable  volatile  mat- 
ers, and  which  do  not  agglutinate. 
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WORKING  THE  PASTE, 


When  the  matei-iiUs  are  really,  the  paste  is  nioile  in  the  foUoi 
L  maaaer :  coal  tar  alone,  when  cold,  is  liquid  enougli  to  mix  with  ooal^ 
pitch,  eithtsr  heavy  or  di-y,  must  be  uofteued  hy  heat  i4o  a«  to  stid 
the  coal  wheu  pressed.  Before  mising,  the  eoal  must  be  lieated  to, 
or  120  degrees  centigrade,  otherwise  the  particles  would  stick  tog* 
and  form  one  masa  iis  soon  as  they  are  brought  in  (contact  witi 
pitch.  In  heating  the  coal,  steam  is  generally  made  use  of,  whk 
applied  directly  to  the  coal  if  it  is  not  already  too  damp,  otherwiaej 
conducted  in  pipes  through  thti  mass  to  be  heated.  The  heavy  pii 
well  melted  in  a  boiler,  and  then  poured  over  the  coal.  The  mat 
are  strongly  mixed  in  a  kneading  or  mixing  apparatus,  heateil  by  8 
oaUed  a  malaxator,  which  couverta  them  into  a  paste  the  t«m[>eratill 
which  is  from  30  to  35  degrees  ceutigrade.  The  past*  is  theu  pi 
tlirough  the  press.  Dry  pitch  melts  at  from  120  dejjirees  to  125  de| 
ceutigrade,  and  can  be  mixed  with  coal  in  two  way«.  ^metinu 
coal  and  pitch  are  mixed  in  certain  proportions  aft4?r  ha\'ing  t>een  gil 
Beparat«ly.  In  other  cases  they  are  gitmnd  separately,  tlieu  mixod 
grouud  together  again.  Akneaderheatedby  steam,  or,  better,  by  i 
heated  steam,  is  used  to  form  the  {taste,  which  is  pressed  in  the 
way.  The  tcmiieniture  of  the  coal  at  this  stage  of  the  process  is  at 
70  degrees  centigrade. 

MACHINES  FOR  MAKIIfG  PRESSED-COAL  BRICK8. 

There  are  many  machines  for  making  pressed  coal,  but  a  few  onlj 
practically  used.  There  may  be  said  to  be  five  <liffereiit  typca,  act 
ing  to  the  difi'erent  manner  of  pi-essiug  the  coal. 

These  difi'erent  types  may  be  enumerated  as  follows: 

1.  Machines  iu  which  the  pressure  is  obtained  by  the  hydraulic  pi 

2.  Pressure  by  the  direct  action  of  steam. 

3.  lUachiucs  with  open  moulds. 

4.  Machines  iu  which  the  coal  is  pressed  between  i-ollers. 

5.  Other  machines  not  included  iu  the  four  preceding  typed  of 
struction. 

As  a  general  thing  iu  all  these  machines  the  mould  is  of  a  i>ris 
form,  with  either  a  square,  rectangular,  polygonal,  or  circidar  base. 
paste  is  pressed  by  a  piston  fltting  the  mould.  Iu  some  tnacbiai 
end  of  the  mould  is  closed  while  the  piston  works;  iu  others  it  rei 
open, 

MACUINES  IN  WHICH  THE  PEBSSUBE  18  OmiN  BY  THE  Hi-DBAVLIO  P 

The  general  nonstruittitm  of  machines  of  this  type  is  as  follows; 
mould  is  phvccd  opiiosite  the  piston  of  nn  hydriuilic  press ;  the 
rises  gra<l«Blly  and  pre-sses  the  i)ast*  steadily  until  the  pressure  is^ 
to  the  niuntiei'  of  atmospheres  ueccssiiry  to  pnMluce  the  ngglomen 
As  the  course  of  the  piston  of  the  hydraulic  press  is  not  limited, 
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ikes  of  agglomerated  coal  must  be  subjected  to  the  same  amount  of 
essure  even  if  the  moulds  are  not  filled  with  the  same  quantity  of 
aterial.  The  bricks  or  cakes,  though  of  different  thicknesses  will  have 
e  advantage  of  being  all  manufactured  under  the  same  pressure. 
It  is  necessary  also  to  submit  the  cakes  to  the  maximum  pressure  for 
me  time,  otherwise  the  outside  parts  alone  of  the  cakes  are  well  pressed 
lile  the  interior  remains  soft.  The  best  machines  of  this  type  are 
erefore  arranged  so  as  to  obtain  this  result.  It  is  evident  that  the 
jchines  in  which  the  i>aste  is  subjected  for  a  short  time  to  a  high  pres- 
re  must  produce  less  in  a  given  time  than  the  machines  in  which  the 
ste  is  subjected  to  a  powerful  but  instantaneous  action.  This  incon- 
nience  has  been  avoided  in  the  most  recent  hydraulic  presses,  which 
e  made  to  press  a  number  of  cakes  in  the  same  operation.  With  these 
ichines  the  advantages  of  the  hydraulic  press  are  somewhat  lessened, 
I  the  moulds  will  be  under  the  same  pressure ;  but  as  it  is  impossible 
wrays  to  have  an  equal  amount  of  paste  in  each  mould,  the  pressure 
one  mould  against  another  is  not  likely  to  be  even.  To  obviate  this 
convenience,  an  enormous  pressure  is  given  to  all  the  cakes,  so  even 
some  receive  less  pressure  than  others  yet  all  receive  enough.  A 
orkman  is  si)ecially  employed  to  watch  and  see  that  the  moulds  are 
renly  filled  up. 

E]6vollier's  press  machine. 

As  a  specimen  of  hydraulic  engines,  we  refer  to  Mr.  R^voUier's  press. 
»  construction  has  been  described  by  Professor  A.  Burat  in  his  work 
Materwl  des  HouilUres^^  where  much  interesting  and  valuable  inform- 
tion  will  be  found  on  the  subject  of  agglomerated  coal.  R^vollier's 
acbine  consists  of  a  mixer^  sl  feeder^  and  apress.  Figs.  3  and  4,  Plate  I. 
The  press  is  made  of  a  strong  circular  plate  containing  at  equal  dis- 
inces  four  series  of  21  moulds  each.  This  plate  makes  one-quarter  of 
revohition  at  a  time.  Every  time  it  stops  a  series  of  moulds  comes 
ider  the  feeder  and  is  filled.  The  second  series  of  moulds  is  then 
icovered,  an  attendant  examining  it  carefully  to  see  that  the  paste  is 
[ually  distributed  in  the  moulds.  The  third  series  is  at  the  same  time 
objected  to  hydraulic  pressure,  and  lastly,  in  the  last  series  of  moulds 
e  bricks  are  pressed  out  by  a  second  hydraulic  press.  Twenty-five  to 
irty  revolutions  of  the  moulds  can  be  made  in  each  hour,  and  the 
erage  production  is  five  tons  of  i)ressed-coal  cakes  per  hour.  The 
)tive  i)ower  required  is  equal  to  about  twenty-five  horses,  and  the 
essure  transmitted  by  the  hydraulic  press  is  830  tons. 

SECOND  TYPE — MACHINES  WITH  STEAM  PRESSURE. 

[n  this  engine  the  steam  acts  directly — the  piston  which  presses  the 
d  being  directly  connected  with  that  of  the  steam-engine.  The 
ion  is  instantaneous,  and  the  intensity  of  pressure  depends  upon  the 
•ce  of  the  steam.    The  direct  action  of  steam  is  quicker  than  that  of 
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the  hydraulic  press,  and  more  work  is  done  in  a  given  time,  but  it  iij 
not  an  iK'rfo(;t,  and  the  condensation  throughout  the  mass  of  parte 
not  uniform. 

MAZELINE  COAL-PRESSINa  MACHINE. 

In  this  engine  the  pressure  is  transmitted  directly  to  the  coal  by 
piston  of  the  steam-engine.    Its  construction  is  fully  described  in 
14th  volume  of  M.  Annengaud's  '^PubUcatian  Industrielkj^  hnt  it 
been  somewhat  altered  and  imi)roved  since  that  time.    The  foUofif 
information  has  been  furnished  by  Mr.  Mazeline,  the  exhibitor. 
ai)i)aratu8  includes  a  mixer,  a  feeder,  and  a  press,  all  acting  toi 
and  working  under  the  same  gearing.    See  Plate  I,  Figs.  8  and  9. 

The  kneader  or  mixing  cylinder  is  c^ipacious,  and  made  of  sheet 
It  is  entirt»ly  oi>en  at  the  top,  and  closed  at  the  bottom  by  a 
piece  of  east  iron,  which  acts  as  a  bottom  or  support  to  the  cyl 
Two  apertures  or  lateral  canals  are  made  in  the  sides  for  the  escajei 
the  paste.    The  cylinder  is  transversed  from  the  top  to  the  bottom 
vertical  shaft,  which  turns  iudei)endently,  and  is  armed  with  cams 
blades  when  the  shaft  is  set  in  motion,    ^\^len  the  imste  arrives  in  i 
cylinder  it  is  heated  by  currents  of  steam,  which  are  thrown  on  the 
through  openings  made  at  the  bottom  of  the  mixing  cylinder. 
steam  pipers  are  supplied  with  cocks,  so  that  the  supply  of  steam  can 
n^gulated.     The  bottom  of  the  mixing  cylinder  is  conical,  and  the  loi 
arms  of  the  vertical  shaft  are  helical.    They  drag  the  paste  from 
bottom  and  squeeze  it  tlirough  the  lateral  openings.    Sheet  iron  damj 
open  or  cl()S(»  these  lateral  openings,  and  regulate  the  amount  of 
passing  through  them. 

Tlie  press  consists  of  a  strong  cast-iron  plate  or  disk,  bearing  on 
circumference  ten  rt^ctangular  moulds,  which  are  lined  with  brass  so 
they  can  b(»  removed  and  changed  when  worn  out.    This  i>late  re^ 
on  a  vertical  axis,  and  turns  only  enough  at  each  movement  to  bift 
each  mould  in  succession  under  tlie  feeder.    Two  moulds  are  filled 
once,  and  each  mould  passes  twice  under  so  as  to  receive  a  thorougli 
uniform  filling.    The  piston-rod  of  the  steam-engine  is  connected  dii 
with  the  (lie,  which  pressi\s  on  the  paste  in  the  mould  with  a  force  eqi 
to  that  of  the  steam  on  the  surface  of  the  piston.    Another  contri^ 
acts  simultaneously  with  the  die,  and  pushes  the  cake  in  an  opi 
direction  out  of  the  mould.    The  total  pressure  on  the  paste  given 
this  machine  is  sixty-three  tons,  which  is  sufficient  to  give  to  the  coal  thi 
desired  agglomeration. 

THIRD   TYPE— MACHINES  AVITH  OPEN   MOULDS. 

In  these  machines  the  moulds  are  left  open,  and  the  inston  presses  tbi 
paste  through  them.  The  maximum  pressure  of  the  c^ikes  is  eipial  onl] 
to  the  friction  of  the  sticky  paste  in  passing  through  the  mould.  I 
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light  seem  that  very  long  tnbes  would  be  necessary  to  obtain  good 
akes;  but  a  tube  of  a  few  decimetres  in  length  is  enough  to  give  to  the 
akes  the  required  solidity  and  compactness. 

EVBABD  PBESSED-COAL  MACHINE. 

To  illustrate  the  third  type  of  agglomerating  machines  we  mention 
hat  of  M.  Evrard,  which  is  extensively  used  at  the  mines  of  Gha- 
otte.  A  beautifully  finished  model  of  this  machine  was  displayed  at 
he  Exposition.  It  has  16  cylindrical  moulds,  disposed  radially,  in 
rhich  the  coal  paste  is  pressed  into  bricks  by  pistons  actuated  by  an 
coentric.  Its  construction  is  indicated  by  Figs.  5  and  6,  Plate  I.  To 
his  engine  a  gold  medal  has  been  awarded.  It  is  fiilly  described  in  the 
ourth  volume  of  the  ^^  Bulletin  de  la  SocietS  MineraleP  M.  Evrard  uses 
he  heavy  i)itch.  The  coal  and  pitch  are  heated  separately,  and  then 
niied  together.  The  paste  passes  through  a  cylinder  containing  a  helix 
before  coming  into  the  malaxator  or  mixing  cylinder,  which  is  similar  to 
hat  described  above.  The  paste  is  conveyed  by  pipes  from  the  mixing 
lylinder  to  the  press,  which  consists  of  a  thick  cast-iron  tube  or  mould 
ilaced  horizontally,  and  open  at  both  ends.  At  the  upper  part  of  this 
ibe  is  a  feeder  which  continually  supplies  the  paste.  The  piston  is 
triven  forward  and  backward  in  the  tube  by  an  eccentric;  the  backward 
aovement  withdrawing  the  piston  beyond  the  feeder,  which  at  the  same 
ime  discharges  into  the  mould  the  required  quantity  of  paste ;  the  for- 
rard  movement  giving  to  it  the  requisite  pressure.  At  ea^h  alternate 
brward  movement  of  the  piston  a  certain  amount  of  paste  is  compressed 
md  pushed  ahead.  Practice  has  shown  that  the  resistance  caused  by 
he  great  friction  of  the  paste  on  the  interior  of  the  short  tube  is  equal  to 
he  pressure  required  to  agglomerate  the  coal.  The  cakes  delivered  by 
hia  machine  are  of  no  definite  length,  but  are  broken  across  to  the 
eqoired  size.  This  machine  is,  in  fact,  quite  similar  to  certain  machines 
ised  in  the  manufacture  of  bricks. 

The  complete  apparatus  has  16  cylinders,  and  is  driven  by  a  50  horse- 
N)iwer  engine.  It  makes  from  90  to  100  tons  of  agglomerated  coal  daily, 
lae  overseer,  two  men,  and  four  boys  are  all  that  are  required  to  tend  it. 

Ihe  composition  of  the  coal  from  the  ^^Ghazotte"  mine  is  as  follows: 

3»bon,  per  cent 81.00 

Volatile  matters,  per  cent 16.50 

i*h,  per  cent 2.50 

100.00 


Prom  seven  to  eight  per  cent,  of  heavy  pitch  is  used ;  less  than  eight 
)er  cent,  of  water  does  no  harm  to  the  agglomeration. 

FOUBTH  TYPE — DROLLER  MACHINES. 

These  machines  work  the  paste  between  two  rollers,  which  have 
loolds  cut  in  one  or  both  of  them.    The  best  machines  of  this  style  have 


PAHI8  UNTTEHSAI,  EXPOBITION. 

till  now  prndiiccd  only  small  cakes  retjiiiriiig  but  littk"  pressure,  gool 
euoiiKli  fiir  Lome  eonsuniptiou  but  unfit  for  tmiisimitation. 

This  t.7|)^  of  mivehines  is  described  by  Mr.  GriiOQeriii  the  sixth  vuliD 
of  the  sixth  aerips  of  the  "Atmalea  dea  jlfiiws." 

Tho  Diivid  miichiiie,  wliich  resembles  the  Joseph  Grant  brick-malci] 
tnacliino,  consists  of  two  tangential  vertical  cylinders  or  wheels  a 
with  moulds  and  teeth,  the  teeth  of  one  fitting  into  the  moulds  of  tl 
other.  An  eccentric  forms  the  bottom  of  the  monld,  which,  when  t 
paste  has  been  com[>ressed  by  the  tooth  of  the  other  wheel,  pushes  ll 
cake  out  of  the  moidd.  The  pressure  obtained  by  these inachiDesisi 
enough  to  maiiutacture  solid  agglomerated  coal.  The  cakes  are  si 
and  poorly  shaped. 

This  class  of  machines  can  mannfacture  from  .SO  to  3o  tons  per  Anp 

Jarlot's  pressed-Goal  ma<^^hine,  Fig,  7,  Plate  I,  is  fully  describcti  M 
illustrated  by  drawings  in  the  twenty-third  volume  of  the  "  OSnie  W 
trieiy  It  is  similar  to  that  of  the  David  ma(.^hine ;  the  bottom  ci  t 
mould  is,  however,  open  instead  of  beiug  closed  by  an  eccentric,! 
moulds  themselves  beiug  a  little  narrower  towards  the  centre  of  i 
wheel  than  at  the  circumference.  The  paste  which  hivs  been  compn 
by  the  teeth  of  the  other  wheel  esca])es  through  the  smaller  end  of  I 
mould,  aud  makes  a  eontinnons  cake,  which  is  cut  off  by  a  knife  q 
ally  adapted  to  this  purpose. 

With  a  2.')  or  30  horse-lwwer  machiue,  four  or  five  tons  of  pressed  B 
CAkes  can  be  mauufaetured  per  hoiu-.  This  machine  is  rcpreseutedi 
the  plate  Fig.  7. 

It  has  already  been  mentioned  that  the  inconvenience  which  fttti 
mitvhines  of  this  kind  ia  that  the  amount  of  pressure,  which  dependi' 
the  amount  of  paste  deposited  in  the  mould,  cjin  never  be  deterniiai 
With  the  hydraulic  press,  on  the  contrary,  the  piston  follows  up  the  pi 
until  the  required  pressure  is  obtained ;  the  cakes  are  therefore  pM 
with  the  greatest  regularity. 

The  Hfth  class  includes  a  variety  of  maiOiiues  for  muiddingpKfl 
coal  which  do  not  belong  to  either  of  the  preceding  types,  but  moi 
which  are  yet  nnknowD  in  practice. 

All  the  m>tchiue«  for  pressing  coal  which  an?  really  of  practical  Td^^ 
such  as  that  of  Mr.  Dctombay  and  some  others,  are,  aside  from  id 
modifications,  similar  to  one  or  the  other  of  the  tluree  first  styles  of  I 
chines  we  have  described. 

All  desirable  information  concerning  pre-ssed-coal  machines  a 
mauufactun'  of  agglomerated  eoal  may  be  found  in  the  following ' 
Prof.  A.  Burat,  *' Porte feuille  dw  maidriel  den  houilUre«i^  Mr. 
"Annale»  da  minen,"  vol.  vi,  series  6;  "Kcitw"  de  lA^,"  vol.  x  f 
year  IHGl;  '^Annalm  den  travaux  publics  en  Belgique,"  vol.  xii  ft 
year  imsO;  "  Hulletin  de  In  soriiU  minerale,'"  Mr.  Evrard,  vol.  iv; 
Min  dr  III  KiH-iHi'  minrriile,'"  Mr.  Jordiii),  vol.  v;    ^^BuUttinda  Ifl 
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mimrale^^  Mr.  Geraudeau,  vol.  v;  Mr.  Armengaud,  ^^  MachineSj  outih 
etappareiUj^  vols,  ix,  xiii,  xiv;  Mr.  Armengaud,  *^  Oenie  industriel^^  yo\9^, 
vi,xiii,  xiv,  xxii;  Mr.  Hecker,  ^' Bergicerksfreund^^  new  series,  vol.  i. 

IMPOETANCE  OF  THE  PEESSED  COAL  TEADE  IN  FEANCE. 

The  pressed  coal  trade  has  of  late  years  increased  considerably  in 
France.  In  1863  it  amounted  to  400,000  tons,  and  during  the  year  ]S67 
the  consumption  wa^s  over  900,000  tons,  which  can  be  distributed  as 
follows: 

Railroad  companies 731,600  tons. 

Navy 150,000  tons. 

Other  industries 70,000  tons. 

951,600  tons. 

The  amount  consumed  by  "other  industries"  must  be  considered  as 
a  minimum,  as  there  is  now  a  general  tendency  to  open  a  wider  field  for 
the  use  of  this  valuable  fuel. 

Among  the  railroad  companies,  that  of  Lyons — "Paris,  Lyons,  Medi- 
teranee" — consumes  pressed  coal  exclusively.  This  company  requires 
about  1,200  tons  per  day,  or  nearly  400,000  tons  per  annum.  The  com- 
pany pays  22  francs  a  ton  for  the  pressed  coal  delivered  at  the  Lyons 
d^t.  The  pressed  coal  used  there  is  manufactured  in  the  neighbor- 
hood of  St.  Etienne,  about  twenty  miles  distant.  The  Northern  Eailroad 
Company — "Paris,  Amiens,  Dunkerque,. Calais" — does  not  use  pressed 
coal  exclusively,  idthough  its  daily  consumption  amounts  to  300  tons,  or 
•bout  120,000  tons  per  annum. 

COST  OF  PB.ESSED  COAL. 

The  net  cost  of  pressed  coal,  including  the  motive  power,  the  wear 
•nd  tear  of  machinery,  and  the  labor,  for  different  French  and  Belgian 
districts,  varies  from  1  franc  80  centimes  to  2  francs  20  centimes  per 
ton.  The  price  of  pitch  is  from  50  to  60  francs  per  ton.  The  waste  of 
piteh  in  the  princii>al  manufacturing  establishments  is  from  7  to  10  per 
<*nt  The  average  may  be  considered  to  be  9  per  cent.  In  the  most  impor- 
tant manufacturing  centres  the  net  cost  per  ton  of  pressed  coal  averages 
from  6  francs  50  centimes  to  7  francs  50  centimes.  During  the  past  year, 
however,  pressed  coal  was  sold  at  the  mill  for  20  francs  per  ton.  The  fine 
dirt  coal,  which  formerly  was  almost  worthless,  has  thus  paid  a  profit  of 
from  12  francs  50  centimes  to  13  francs  50  centimes  per  ton.  We  believe 
Biat  this  branch  of  business  will  greatly  increase.  If  the  paste  were 
more  carefully  manufactured  it  is  probable  that  the  proportion  of  pitch 
Jould  be  reduced  one  or  two  per  cent.,  which  would  greatly  reduce  the 
let  cost  of  the  manufactured  product. 

Since  1865  the  price  of  pressed  coal  has  greatly  increased,  for  two 
easons: 
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1.  Because  tlie  iiilvantagos  of  tbis  new  kiud  of  fat^'l  have  l>ecoDie  mi 
widely  known,  iiud  tbu  demand  great^jr. 

2.  JlecaiitM!  the  mmleu  of  manufacture  and  tbe  qualitii'fi  of  this  b 
fuel  have  been  givatly  improved. 

In  1865  pressed  coal  was  worth  ftom  17  to  18  francs  jwr  ton;  in  Ul 
pressed  coal  was  wortii  from  20  to  21  tranes  per  ton;  in  1807  prtM 
coal  was  worth  from  22  francs  to  22  francs  20  centimes  per  ton. 

Pressed  coal  containing  fit)m  16  to  20  per  cent,  of  volatile  mattcf  I 
prefen-ed  by  consumers.  The  railroad  companies,  whcm  making 
tracts  fur  this  fuel,  allow  six  i)cr  cent,  of  ash,  and  tolerate  a  diffcrencv 
one-half  of  one  per  cent,  more  or  less  thiuithe  standard  allowance,  wil 
bowevei',  a  corres|x>nding  difference  in  price,  which  is  an  increase  itfi 
ftanc  p«r  ton  for  every  one  i)er  cent,  less  than  the  standard,  and  a  ■ 
of  one  franc  for  every  one  per  cent,  more  than  the  standard.  ^TieD 
amount  of  ash  exce<id8  eight  per  cent.,  the  coal  is  reje<'ted. 

All  the  railroiul  compaiiiea  and  the  navy  must  soon  acknowledge 
great  advantages  derived  from  the  use  of  pressed-coal  fuel.  It  contl 
the  greatest  amount  of  carbon  in  tbe  smallest  given  space,  while  i 
quantity  of  ash  determines  the  price,  whereas  with  ordinary  coal  Di 
in  lumps  the  proportion  of  ash  is  always  variable. 

Pressed  coal  is  invaluable  for  steamers  for  transatlantic  or 
navigation.     A  cargo  of  pressed  coal  will  represent  almost  matheil 
cally  a  solid  mass  of  coal ;  the  coal  bunkers  of  a  ship  therefore,  will  < 
tain  50  per  cent,  more  of  this  material  than  of  ordinary  loose  vol 
lumps. 

Taking  400,000  tons  as  tbe  average  amount  of  pressed  coal  ansii 
consumed  by  the  Paris,  Lyons,  Mcditcrraii^e  railroad,  ami  assuming  I 
the  consumption  of  each  of  the  other  railroad  companies  will  be 
same,  the  total  demand  for  pressed  coal  for  French  railroads  will 
2,500,000  tons  annually;  the  navy  will  I'equtro  about  the  same  t 
so  that  in  a  few  years  the  demand  in  France  alone  will  reach  3,000j 
t<)n«  per  annum,  worth  $22,000,000. 

SUGGESTIONS  FOTi  THE  MASUFACTPItE  OF  PUESSED  00^ 
FROM  ANTHRACITE  WASTE. 

It  has  already  been  obser\"ed  that  anthracite  coal  dust  or  slack  o 
agglomerated  like  all  other  coals,  and  that  the  cakes  obtained  tnt 
lH>ar  Iransiiorttition,  the  main  dtffictdty  being  to  nmke  them  stand  I 
fire  without  crumbling. 

One  of  ihe  following  methmls  might  be  tried  for  agglomerating  I 
anthracite  alone: 

First,  foUiiw  the  ordinary-  pnK>esH,  but  grtn<l,  mix,  and  blend  tket 
and  pitch  with  the  greatest  cure,  aa  that  the  powders  are  fine,  © 
mixed,  and  in  dt>fl»it«  iirojiortiona.    Practical  men  l>eli«re  that  fc 
ing  and  mixing  machines  do  not  correspond  in  excellence  to  tliuw 
fur  pressing    tbe  coal,  which   arc  comparatively  iierfect.     If  ■ 
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ma^jhines  were  more  thorough  in  their  action  the  quantity  of  pitch 
emplo^-ed — which  is  the  costly  ingredient  and  keeps  pressed  coal  at  the 
present  high  rates — might  be  lessened.  However,  with  anthracite,  even 
when  the  paste  is  made  as  homogeneous,  as  thin,  and  iis  well  worked  as 
possible,  it  will  be  necessarj'^  to  submit  it  to  a  greater  pressure  than  the 
paste  of  ordinary  coal  requires,  and  to  maintain  this  pressure  for  a  longer 
time. 

The  second  method  for  the  agglomeration  of  anthracite  which  could 
be  tried,  consists  in  the  process  used  for  manufacturing  what  is  called 
^^Charban  de  Paris.^  The  i)aste  made  of  it  with  coal  tar,  with  all  pos- 
sible care  and  strongly  pressed,  might  be  heated  in  an  oven  to  300^ 
centigrade  until  all  the  oils  are  entirely  volatilized. 

The  third  method  is  one  which  has  already  been  tried  with  success  by 
Mr.  Bayle.  It  consists  in  making  a  paste  of  fine  coal  dust  and  coal  tar, 
exposing  it  to  a  strong  fii*e  until,  by  distillation,  the  tar  is  altered  into 
pitch  in  the  paste. 

The  collieries  of  France  are  located  on  the  eastern  frontiers  and  can 
Jwlvantageously  supply  only  the  northern,  eastern,  and  southern  railroads. 
On  the  other  hand,  the  western,  southeastern,  and  central  raili'oads 
tad  considerable  difficulty  in  procuring  coal  from  the  French  collieries 
either  by  canals  or  overland.  Philadelphia  is  in  direct  communication 
with  the  western  coast  of  France,  and  is  also  in  close  proximity  to  the 
great  anthracite  and  bituminous  coal  fields  of  Pennsylvania.  There  is 
no  reason  why  this  city  should  not  become  the  great  market  which 
wonld  supplj'  the  western  coast  of  France,  with  compressed  coal.  Ship- 
ments could  be  made  with  equal  facility  to  Havre,  Brest,  Nantes,  or 
Bordeaux,  from  all  of  which  ports  the  i)ressed  fuel  could  be  distributed 
to  the  interior  of  the  country.  The  immense  heaps  of  coal  now  lying 
ttotmd  the  collieries  in  Pennsylvania,  and  which  are  at  i)re8ent  not  only 
worthless  but  an  incumbrance,  should  become  a  source  of  wealth,  and 
should  be  the  means  of  creating  at  home  an  imx)ortant  and  profitable 
industry. 

The  following  extract  from  the  work  published  on  oil,  coal,  and  iron, 
by  Messrs.  S.  H.  Daddow  and  Benjamin  Bannan,  is  appropriate  here.  It 
shows  the  importance  of  compressed  coal  and  the  results  that  may  be 
lerived  from  the  practical  introduction  of  this  manufacture  in  the  coal 
producing  States  : 

COAL  WASTE  AT  THE  ANTHRACITE  MINES  OF  PENNSYLVANIA. 

If  wc  take  fifteen  per  cent,  as  the  average  waste  of  our  mines  in  dust  or 
3fuse  coal,  (and  this  is  a  low  estimate,)  we  find  that  we  sustain  a  loss  of 
ne.and  a  half  million  on  a  business  of  10,000,000  tons  per  annum.  This 
amense  amount  of  waste  is  constantly  being  piled  up  around  our  mines 
I  vast,  unsightly  mounds,  burying  our  mining  villages,  and  sadly 
icroaclung  on  the  limits  of  our  chief  towns.    Those  who  are  familiar 
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with  St.  Cliiir  will  ronieinber  the  moniitains  of  coal  dirt  which 
encinrled  and  which  encroach  even  on  its  streets. 

Tile  amonnt  of  tins  waste  that  now  lies  around  our  coal  mines  casi 
be  sliort  of  ir>,0()0,01)i)  tons,  and  each  year  adds  to  the  rajwdly  actii 
lating  dirt  bank,  thon^^li  every  flood  of  rain  canie^  oflf  a  i>ortiou  to 
cellars,  streets,  canals  and  rivers.     It  will  become  a  necessity  in 
to  find  some  mode  of*  disposing  of  it. 

Then*  can  be  no  donbt  that  it  can  be  made  use  of,  and  i>erhai)8 
much  jirofit  and  aclvantaj^e,  if  capital  and  enterprise  could  be  divci 
from  the  coal  mines  to  the  coal  banks.    The  amount  of  money  reqi 
to  i)nt  up  a  lirst-class  colliery,  capable  of  mining  and  shipping  500 
per  <lay,  would  erect  machinery  powerful  enough  to  compress 
anthracite  coal  dust  to  a  state  almost  as  solid  as  when  it  existed  inl 
IkhI  beneath  the  nu>untains;  and  perhaps  the  amount  so  consolk 
per  day  would   not  be  less  than   could  be  obtained   from  the 
Anthracite  coal  <liist  can  be  solidified  by  pressure  without  the  adini 
of  any  foreign  ingredient;  but   the  pressure  must  be   powerful 
admixtnre  of*  ten  jicr  c<»nt.  of  wet  i)eat,  or  of  five  per  C4?nt.  of  line  clay/ 
help  the  solidification,  and  make  the  blocks  more  tenac*ious  and  dnral 
The  amount  of  ash  or  residue  would  not  be  greater  than  that  left] 
the  consumption  of  ordinary  coal,  since  the  combustion  is  mon»  perfe 
and  no  cinders  or  unburnt  embers  are  left. 

I5ut  when  circumstances  will  admit,  an  admixture  of  fifty  per 
of  the  rich  bituminous  coals  will  make  a  better  fuel,  and  recinire 
other  a<lhesiv(»  substance  than  the  bitumen  which  the  bituminous 
contains,  which  is  brought  into  an  oily  state  by  heat.     By  mixing 
and  half  of  the  anthracite  dust  with  fine  or  pulverized  bituminous 
and  i)ressing  them  with  great  i)ower  in  a  hot  state,  the  solidirtcatiou 
be  complete.     But  th<^  jjressure  required  is   much  greater  than 
rea<lily  hv  imagined  by  thos(»  who  have  not  tried  the  experiment, 
writer  instituted  a  series  of  such  exixMinu^nts  at  considerable  ci)Sti 
time*  an<l  mon<»y,  some  years  ago,  an<l  si>eaks  fnmi  practical  operatic 
Perhai)s  the  best  i>lac(»  to  establish  such  a  business  would  be  near 
large  city,  when*  either  clay  or  bitumincms  coal  can  be  had  more  i*eac 
than  around  tin*  anthracit<»  mines,  an<l  the  anthracite  dust  can  be  ti 
ported  cheaper  in  that  condition  than  when  formed  in  blocks  rcadyl 
fuel. 

Coal  tar  an<l  coal  oil  have  been  projmsed,  and  the  former  is  ua 
extensiv(»ly  in  Europe  to  juHxluce  composition  fuel.  Coal  tar  is  certaii 
as  good  as  l)itumim)us  coal,  but  we  do  not  think  it  could  be  obtained 
sufiicient  quantities  ami  at  a  cost  to  Justify  its  use  for  such  a  puri>asfti 

Bituminous'  coal  is  always  accessible  at  reasonable  cost,  and  tliefii 
coal  can  always  be  had  for  considerably  less  than  the  lump  coal — enou^ 
so,  in  fact,  to  pay  for  the  operation  of  comi)ressing.  The  Bicbmoi 
(Virginia)  coal  is  the  nu)st  available  for  such  a  purpose,  on  account 
its  fat  and  bituminous  character,  and  may  be  mined  and  brought 
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Philadelphia  cheaper  than  the  coal  from  our  anthracite  mines,  b}'  the 
.same  outlay  and  enterj)rise  displayed  by  the  anthracite  miners,  since  the 
coal  is  only  fifteen  miles,  on  an  average,  from  tide-water  on  the  James,  or 
not  more  than  the  average  distance  of  our  anthracite  mines  from  the 
head  of  navigation  on  the  Schuylkill  or  Lehigh,  or  the  head  of  the  lead- 
ing railroad  lines,  to  Philadeli)hia. 

We  have  no  doubt  of  the  feasibility  of  the  plan  here  suggested  as  a 
means  of  converting  our  immense  heaps  of  waste  into  an  excellent  arti- 
cle of  fuel,  with  much  profit  to  those  who  might  engage  in  it,  provided 
they  i)ut  capital  enough  in  to  insure  success.  Such  a  *^  mutual  coal- 
jonsumers'  comi)any''  would  stand  better  chances  of  their  winter's  fuel, 
md  of  reasonable  profits,  than  many  which  have  been  bUndly  and  fool- 
shly  gone  into  by  the  coal-consumers  of  the  eastern  cities. 

Respectfully  submitted  by, 

HENRY  F.  Q.  D'ALIGNY, 

United  States  Commissioner. 

New  York,  June,  1869, 
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PHOTOGRAPHY. 


OTOGRAPHS  AND  PHOTOGRAPHIC  APPARATUS. 

.  CHARACTER  AND  EXTENT  OF  THE  EXHIBITION. 

1  the  following  brief  report  upon  Class  9,  "  Photographs  and  photo- 
phic  apparatus,"  it  is  designed  to  notice  only  those  features  which  are 
el  or  that  show  well-marked  improvements  in  processes,  appliances,  or 
aratus.  It  is  hoped  that  in  this  way,  without  entering  into  descrip- 
s  and  details  well  known  to  every  photographer,  the  report  may  be 
le  of  some  ser\ice  to  those  who  are  acquainted  with  the  art. 
.8  a  whole  the  exhibition  of  i)hotographs  was  the  best  that  ever  has 
a  made,  and  it  gave  satisfactory  evidence  of  progress  in  the  art  in  all 
lepartments  and  in  all  countries.  There  were  over  650  exhibitors, 
nee  had  183,  Great  Britain  105,  British  colonies  41,  Austria  58, 
ssia  52,  Italj!  43,  Russia  14,  United  States  10,  Spain  10,  Switzerland, 
imark  and  Belgium  each  11,  Brazil  7,  Greece  5,  Sweden  7,  Norway  6, 
land  and  Bavaria  each  4,  and  other  countries,  including  Algeria  and 
key,  only  one  or  two. 

.8  it  is  impossible  to  fully  notice  or  to  describe  this  vast  display,  only  a 
of  the  most  importiint  and  notable  features  will  be  mentioned. 

FRANCE. 

a  the  French  section  the  productions  of  Salomon,  Duvette,  and  Braun 
land  more  than  a  passing  mention.  For  portraits,  Adam  Salomon 
;  be  said  to  stand  foremost.  He  was  among  the  first,  if  not  the  first, 
)  has  succeeded  in  producing  really  artistic  pictures.  In  the  artistic 
e  of  the  sitter,  the  arrangement  of  light  and  shade,  and  in  the  tone 
.  color,  his  pictures  are  unrivalled. 

'he  panoramic  views  by  A.  Braun,  of  Dornach,  Haut-Rhin,  and  Rue 
let,  in  Paris,  were  equally  remarkable  for  excellence  and  for  choice 
subjects.  Among  the  objects  represented  were  Alpine  scenery,  par- 
ilarly  the  glaciers ;  reproductions  of  the  plans  and  drawings  of  the 
»vre,  and  of  the  Museum  of  Bale.  His  panoramic  views  on  a  large 
le,  thirty  inches  long  and  twelve  inches  wide,  and  embracing  all 
tUn  an  angle  of  one  hundred  and  twenty  degrees,  are  unequalled ; 
complete  pictures  from  one  negative  having  before  been  obtained  of 
P  eighty  degrees  except  in  very  small  proofs. 

Uvette's  exhibit  may  be  noticed  chiefly  for  his  enlarged  pictures  of 
Cathedral  at  Amiens.  These  were  eight  feet  in  lengthy  and  tlk^  \\w^ 
d  not  distorted;  but  were  quite  straight  and  Bliarp. 
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In  a  historical  point  of  view  the  exhibition  by  Niepce  de  St.  Victor, 
of  Paris,  was  extremely  interesting.  He  displayed  a  specimen  of  helii^ 
graphic  engraving  by  Xicephore  Niepce,  obtained  in  1824  upon  a  plate 
of  tin ;  the  first  negative  upon  glass  obtained  in  1848  by  Niepce  de 
St.  Victor,  and  the  first  positive  impression  taken  from  it ;  albumenixed 
paper  made  in  1850 ;  the  first  proof  of  heliographic  engraving  upon 
steel,  made  by  the  process  of  Xicephore  Niepce,  modified  by  Niepcede 
St.  Victor.  The  collection  also  contained  specimens  of  engraving  upoQ 
marble,  and  pictures  obtained  with  the  salts  of  uranium  in  1859. 

Piuel-Peschardiere  exhibited  examples  of  photographic  engraving 
upon  metals,  and  upon  lithographic  stone  j  photographic  relief  plates 
for  printing  and  lithography,  and  si>ecimens  of  colored  x>hotogTapb 
vitrified  in  ceramic  enamels. 

The  enamels  shown  by  Lafon  de  Camarsac  were  remarkably  peifect 

Some  of  the  best  examples  of  photographic  engraving  were  seen  in 
the  proofs  by  M.  Driver,  which  from  their  actual  resemblance  to  tbe 
work  of  the  engraver  were  scarcely  noticed  as  photographic  productioittb 

Jean  Kenaud  exhibited  some  fine  landscai)es  taken  by  the  tannia 
l>rocess. 

ENGLAND. 

In  the  English  department  we  may  notice  favorably  the  always 
beautiful  landscapes  of  Bedford,  the  sky  studies  of  Colonel  Stuart 
Wortley,  and  the  admirable  dry-plate  pictures  of  Miuld.  The  iwrtiait* 
were  commonplace. 

The  process  of  ^Ir.  Woodbury — printing  in  colored  gelatine  fix)m  a 
metal  mold  taken  by  hydraulic  pressure  from  hardened  gelatine— wa« 
well  represented  by  sonu*  small  specimens. 

Specimens  of  carbon  i)rinting  of  surpassing  beauty,  by  the  process  of 
Mr.  Swan,  of  Xewcastle-on-Tyne,  were  shown.  The  very  best  print* 
could  not  equal  the  fine  effects  of  these  pictures.  Their  permaneticy  i* 
also  a  gr(»at  recommendation. 

There  was  also  a  very  interesting  series  of  photographic  views  of  th* 
ancient  architecture  of  India,  as  shown  in  the  t^^mples  and  palacej^  of  tk* 
interior  of  that  country. 

RUSSIA,  PRISSIA,   AUSTRIA,  AND  OTHER  COUNTRIES. 

From  the  Ottoman  Empire  thei'e  were  some  fine  panoramic  views  of 
Constantinople,  the  work  of  Abdullah  Brothers,  and  remarkable  fortheix 
siz(»  and  excellence  in  all  resi)ects. 

From  Italy,  as  might  be  expected,  there  were  nmny  photograi^ 
copies  of  the  choicest  i>aintings — there  being  upwards  of  eighty  picturf* 
representing  the  works  of  Raphael  alone. 

There  was  nothing  remarkable  in  the  exhibition  of  photographs  fro» 
Russia  and  the  noithern  nations. 
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urtemberg  sent  a  picture  by  Brandseph,  nearly  six  feet  long,  com- 

d  of  three  pieces  representing  the  royal  palace. 

•om  Austria  there  was,  as  usual,  a  very  fine  show  of  photographs, 

among  them   the  pictures  by  Louis  Angerer  were  very  prominent 

beautiful. 

le  condition  of  the  photographic  art  in  Prussia  was  well  represented 

le  veteran  photographer,  Professor  H.  Vogel,  and  by  Schauer,  of  Ber- 

w'ho  had  a  fine  reproduction  of  Menzel's  painting  of  Frederick  the 

lud  at  a  dinner  party. 

NOETH  AND  SOUTH  AMBBIOA. 

x)m  the  United  States,  Canada,  Brazil,  and  other  parts  of  North  and 
;h  America,  there  were  many  views  characteristic  of  the  scenery  of 
>Jew  World. 

le  most  striking  and  attractive  display  from  the  United  States  was 
e  by  the  photographers  of  California,  and  their  pictures  compared 
rably  with  any  in  the  Exhibition,  if  indeed  they  were  not  fully  equal 

ay. 

r.  C.  E.  Watkins,  so  well  known  as  the  photographic  artist  who  has 

n  to  the  world  a  series  of  views  of  the  wonderful  Yosemite  Valley, 

aUfornia,  exhibited  a  complete  set  of  these  views  of  full  size,  and 

8,  also,  of  the  grove  of  great  trees  near  Mariposa.  i 

essrs.  Lawrence  &  Houseworth,  of  San  Fnincisco,  also  exhibited 

y  large  photographic  views  of  the  Yosemite  Valley,  and  numerous 

jographic  pictures  illustrating  the  scenery  of  California  and  Nevada 

the  operations  of  plaeer  mining.* 

le  astronomical  photographs  by  Lewis  M.  Rutherfurd,  esq.,  of  New 

w,  were  extremely  interesting  to  photographers  and  men  of  science, 

attracted  much  attention.    One  of  these  photographs  was  of  the 

a's  surface,  and  another  of  the  solar  spectrum,  showing  the  dark 

/    Both  are  noticed  at  length  under  the  head  of  applications  Of 

ography. 

le  display  of  photograph  portraits  from  the  United  States,  especially 

e  of  large  size,  was  creditable  in  the  highest  degree. 

iviug  thus  briefly  mentioned  some  of  the  most  remarkable  exhibi- 

\  of  photographs,  some  of  the  processes  most  worthy  of  note,  and 

h  are  likely  to  increase  in  importance  as  they  are  developed  by 

rience,  will  now  be  noticed. 

i:!iIPROVEMENTS  IN  THE  ART  OF  PHOTOGRAPHY. 

must  be  acknowledged  that  up  to  the  present  time  the  difficulties 
tiotography  as  an  art  commence  with  the  printing  from  the  cliche  or 

the  close  of  the  Exposition,  these  views  were  donated  by  the  exhibitor  to  various 
i  societies  and  institutions,  inchiding  the  Photographic  Society  of  Paris,  the  Jar- 
es  Ph&ntes,  the  Geological  Society  of  France,  and  the  British  Museum. 
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negative.  The  obstacles  in  the  way  of  obtaining  a  perfect  negative  ire 
not  insunnoiintable,  and  the  negative  tvhen  once  procured  may  be  wo- 
sidered  to  be  indestructible.  But  it  is  far  otherwise  with  the  flniiM 
photograph  taken  from  the  negative  by  the  common  silver  printingi 
Tlie  limited  experience  of  only  twenty-five  years,  a  mere  finctioQCif 
the  time  a  photograph  should  endure,  has  been  sufficient  to  shor 
the  fleeting  nature  of  photographic  prints  obtained  by  tlie  use  of  rihw, 
and  if  photogi*ai>h8  are  to  be  anjiihing  more  than  evanescent  shflcbm 
otiier  processes  must  replace  silver  i)rinting.  The  marked  advance  ii 
carbon  printing,  satisfactorily  shown  at  the  Exposition,  indicates  a  net 
phase  of  the  art,  and  the  commencement  of  more  durable  records.  Stmt 
details  will  now  be  given  of  the  latest  improvements  in  carbon  printing 
by  Mr.  Swan,  of  Newcastle,  the  results  of  which  are  in  every  reflpect 
equal  to  tlie  finest  silver  prints.  The  manipulation,  though  more  con- 
plicated,  will,  when  the  working  is  well  organized,  actually  require  k» 
lal>or  than  the  silver  printing,  and  the  process  is  at  least  twice  as  rapiil 
and  has  another  advantage — the  entire  command  of  color.  The  drawbick 
is  the  difficulty  of  ascertaining  the  time  of  exposure,  which  can  pnly  be 
done  by  comparison  of  the  action  of  light  on  some  known  standard  cC 
photogenic  paper.  In  a  large  and  well-organized  eiiitablishmeiit  tto 
latter  difficulty  can  be  siu'mounted  in  several  ways,  but  when  oiieratioff 
on  a  small  scale  it  is  more  difficult  to  provide  for. 

MR.   SWAN'S  PEOCESS. 

The  process  is  as  follows :  An  endless  band  of  ordinary  pai>er  abort 
twenty  feet  long  is  prepared  by  pasting  its  two  ends  together.  Thi«i* 
l)laeed  upon  two  rollers,  one  above  the  other,  and  ten  feet  apart,  «■* 
provided  with  the  means  of  adjiustment  for  the  pi'oper  tension  uiwn  tkf 
paper. 

This  band  of  paper  is  now  put  in  motion  by  rotating  the  rollers;  ^ 
the  same  time  a  warm  bath  of  melted  gehitine,  with  any  desinnl  pif* 
ment,  carbon,  or  color,  with  or  without  a  portion  of  glyc(»rine  added.  >* 
placed  underneath  the  lower  roller  and  in  contact  with  the  surface  of  th^ 
paper  as  it  passes  under  the  bottom  roller.    The  revolving  pajn^r  lii*k*oP 
the  colored  g(4atine,  rises  up,  passes  over  the  nppt»r  roller,  and  desc't^w'* 
again  into  the  bath  for  another  layer,  the  first  layer  having  during  i^* 
passage  Iwcome  i)artially  set  or  solidified.     iJy  attention  to  the  tempfl*' 
ture  of  tlie  bath,  the  si>eed  of  the  roll(»rs,  and  the  tempenUure  of  tb«* 
room,  any  <lesired  thickness  of  coating  may  In*  givc!i  to  the  paiier.  B}' 
changing  the  vessel  containing  the  pigment  ditVer(»nt  layei-s  of  coloW" 
pigment  may  be  placed  on  the  tissue,  as  the  paper  tli us  pivpared  is  caHrf* 
The  tissue  when  dry  is  rtnidy  for  use,  and  it  is  I'endeivd  si^nsitive  in  the 
following  manner:  the  ivquirtnl  piece  of  paper  is  placed  in  a  batb  rf 
bichromat4'  of  jK^tash  solution,  fonntnl  by  <lissolving  one  part  of  theoaft 
in  ten  parts  of  water.    In  about  one  or  two  minutes  the  tissue  become 
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mp,  but  not  sticky,  and  it  is  at  once  taken  out  and  hung  to  dry  in  a 
ark  place.  It  should  be  thoroughly  dry  in  about  eight  or  nine  hours. 
L  slight  dusting  of  French  chalk  is  given  to  the  tissue,  and  it  is  then 
laced  in  the  printing  frame,  with  the  gelatine  side  next  to  the  negative. 
!he  length  of  exposure  must  be  tested  by  a  piece  of  ordinary  silver 
laper.  The  method  employed  is  the  following :  a  piece  of  the  albu- 
aenized  paper  is  printed  to  a  certain  shade  of  color,  which  is  assumed 
i6  a  standard  and  called  a  unit  5  the  exposure  required  is  given  as 
xperience  iiidicates  to  one  or  several  units  of  light,  and  the  amount 
mce  known,  successive  prints  may  be  taken  from  the  same  negative  with 
)erhap8  more  certainty  than  in  silver  printing. 

An  ingenious  photometer,  the  invention  of  a  Mr.  Louis  Bing,  of  Bish- 
op's Hertford,  England,  and  patented  in  that  countiy  September  13, 1866, 
8  also,  we  believe,  employed  by  Mr,  Swan.  A  piece  of  glass,  say  three 
nches  square,  is  covered  with  squares  of  mica,  each  of  a  quarter  of  an 
nch  square ;  upon  each  of  these  squares  a  different  number  is  i)rinted, 
•unning  consecutively  from  No.  1  upwards.  The  figures  are  written  in  a 
rellow,  transparent,  nonactinic  varnish.  Square  No.  1  has  one  thickness 
)f  mica,  but  No.  2  has  an  additional  square  of  mica  placed  upon  it,  and 
won;  thus  each  number  represents  the  number  of  sheets  of  mica  through 
?hich  the  light  must  pass.  The  whole  is  cemented  or  fixed  together  so 
w  to  make  one  convenient  sized  plate,  and  thus  arranged  it  is  placed 
ipon  a  piece  of  ordinary  paper  prepared  with  a  solution  of  bichromate 
)f  potash  of  the  strength  before  mentioned.  On  exposure  to  the  light 
'he  glass  has  a  uniform  light  yellow  appearance,  caused  by  the  yellow 
int  of  the  paper,  and  the  yellow  figures  have  about  the  same  tone.  The 
MJtion  is  as  follows :  commencing  with  No.  1  the  paper  changes  to  a  dark 
)rown,  but  as  the  nonactinic  figures  protect  the  portion  they  cover  from 
ie  action  of  the  light,  the  surrounding  part  only  becomes  dark,  and  the 
igures  ai)i>ear  white  by  contrast ;  and  successively  as  the  action  of  the 
%bt  is  continued  the  other  figures  appear,  and  a  well-recorded  scale  of 
file  accumulated  force  of  the  light  is  thus  obtained. 

Ingenious  and  useful  as  this  little  apparatus  is  it  is  scarcely  equal  to  the 
fequirements  of  a  large  establishment,  and  an  application  of  the  first  men- 
woned  plan  of  printing  to  a  unit  of  force  has  been  proposed  and  is  worth 
■Dentioning.  One  skilled  person  (a  boy  can  attend  to  it)  is  employed  with 
i  strip  of  sensitive  paper,  and  this  is  placed  in  a  little  frame,  leaving 
^^sed  a  small  square,  side  by  side  with  the  colored  standard ;  when 
the  photographic  paper  has  acquired  the  tint  of  the  standard  by  its  side 
another  piece  of  photographic  paper  is  exposed,  and  so  on  successively. 
It  is  easy  to  see  the  important  application  this  is  capable  of.  For  instance, 
ihe  frames  of  prepared  carbon  papers  are  run  out  upon  little  rails  and 
exposed  to  the  action  of  the  light ;  they  are  kept  in  this  i)osition  by  a 
»in  or  detent,  and  by  a  small  notched  wheel  capable  of  adjustment,  so 
bat  any  desired  number  of  notches  must  come  successively  into  position 
efore  the  detent  will  be  released,  and  the  frames  run  into  the  dark  room 
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by  weights  acting  on  pulleys.  The  negative  carries  a  certain  niuate 
for  the  units  of  printing  force  required,  and  the  printer  when  throBtiDg 
the  frame  out  for  the  action  of  the  light  adjusts  the  detent  to  this  sam 
number.  The  attendant  who  is  in  charge  of  the  printing  as  each  unit 
is  printed  advances  one  of  the  notches,  and  consequently  when  tte 
required  number  of  units  has  been  reached  the  detent  is  released,  ami 
the  frame  runs  into  the  dark  chamber.  One  skilled  hand,  therefore,  hai 
charge  of  the  light,  whatever  number  of  frames  may  be  printed,  aad 
the  uniformity  of  exposure  for  each  negative  is  secured. 

When  the  exposure  is  finished  the  gelatine  face  of  the  tissue  is  lail 
upon  a  bath  of  caoutchouc  dissolved  in  benzole,  and  is  then  at  oim 
hung  up  to  dry.  In  about  two  hours  it  is  sufficiently  dry  for  the  follow- 
ing operation :  a  piece  of  caoutchouc  paper  (pai)er  covered  with  a  thin 
layer  of  caoutchouc,)  is  taken  of  the  same  size  as  the  printed  tissue  and 
placed  upon  it,  the  still  sticky  surface  of  the  covered  tissue  adheres  to 
the  caoutchouc  paper,  and  the  two  pieces  are  passed  thix)ugh  a  rolliif 
press.  From  this  they  are  at  once  thrown  into  a  bath  of  water  its 
tenipei'ature  of  about  ninety  degrees  Fahrenheit ;  in  about  ten  or  filtoei 
minutes  the  unchanged  gelatine  becomes  softened  and  can  be  gen^ 
sep<a  rated  from  the  caoutchouc  paper,  ^\^[leu  the  original  piece  of  paper 
is  removed,  a  large  i)ortion  of  the  unchanged  and  soluble  gelatine  and 
the  insoluble  portion  forming  the  picture  is  retained  with  the  caoutchoM 
paper.  The  water  is  kept  at  the  same  temperature,  and  in  abonthalf 
an  hour  the  remainder  of  the  soluble  gelatine  is  removed,  leaving  tk 
perfect  i)ictiir(»  of  pigment  in  insoluble  gelatine;  the  clean  pictnreB 
then  dried  and  floated  face  down  on  a  bath  of  pure  gelatine,  or  with  I 
slight  mixture  of  glycerine  with  it.  AVhen  it  is  again  dried,  the  sheet 
of  paper  intended  to  be  the  permanent  mount  is  dampened,  and  placed 
upon  the  print,  and  both  are  passed  through  the  press.  The  two  iwpeff 
may  now  be  i)la<*ed  in  a  bath  of  alum  or  other  substance  to  insiu^the 
conversion  of  all  the  gelatine  into  an  insoluble  form,  and  when  dried  the 
]>rint  is  ready  for  the  final  operation,  which  consists  in  moisteninir tbe 
caout<*h()uc  i)aper  with  benzole  and  detaching  it  from  the  print,  whici 
can  now  be  mounted  in  any  desired  way. 

It  will  be  seen  that  the  photograph  thus  obtained  is  conqiosed  rf 
insolul>le  gelatine  and  carbon,  or  other  indestructible  pigment,  andii'Ui 
all  respects  as  permanent  as  an  engraving. 


WOODBUKY  S   PKOOESS. 

Tin*  pr<)e<»ss  of  Woodbury  is  carried  on  thus:  a  sheet  of  gelatine  i* 
placed  u]Min  a  thin  sheet  of  mica,  and  soaked  in  a  bichromate  solntion: 
it  is  then  ])la<'e<l  with  the  mi<*a  side  to  the  negative,  and  exiMxsed  to  the 
light;  after  exposure  the  soluble  portion  of  the  gelatine  is  washed  away, 
an<l  the  pictnn*  is  thonmghly  drie<l.  This  picture,  which  is  in  relieti* 
pla<'e<l  uiMHi  a  clean  plate  of  lead  or  other  soft  metal,  hydraulic  pre«««K 
is  ap[>lie<l,  the  gelatine  pictiuxMsimprossed,  and  the  mold  thus  obtaiaed 


PHOTOGRAPHY.  1 1 

.  used  for  printing  in  the  following  manner:  a  few  drops  of  warm  gela- 
ne  mingled  with  any  desired  pigment  are  placed  upon  this  mold,  and 
moderate  pressure  is  applied  with  a  glass  plate  or  other  flat  surface ; 
lie  superfluous  gelatine  exudes,  leaving  only  the  depressions  filled  with 
lie  ink,  and  the  varying  thickness  of  the  pigment  gives  the  light  and 
hade  of  the  picture.  Many  of  the  specimens  are  remarkably  beautiful, 
.nd  they  cannot  ordinarily  be  distinguished  by  the  casual  observer  from 
he  finest  photographs.  The  process  is  almost  as  rapid  as  type  printing, 
ind  there  is  no  doubt  that  a  great  future  in  this  art  is  here  opening. 
Chere  are  many  practical  difficulties  to  overcome,  but  the  process  is  in 
lU  respects  one  of  great  promise. 

DRIVET'S  PROCESS. 

Tlie  process  of  Drivet  for  engraving  plates  is  not  described,  but  the 
Tinciple  of  it  can  be  gathered  from  the  specification  of  the  patent.  At 
he  same  time  that  the  image  of  the  object  is  thrown  on  the  prepared 
oUodion  plate  in  the  camera,  the  image  of  a  sheet  of  white  paper,  cov- 
red  with  closely  ruled  black  lines,  is  thrown  upon  the  same  plate,  and 
t  the  same  time,  through  another  opening  from  an  exactly  opposite 
irection.  A  negative  is  thus  obtained  which  would  print  a  i^ositive 
icture  having  the  required  lines  in  the  high  lights  obliterated,  and 
itensely  developed  in  the  deep  shadows.  A  gelatine  picture  printed  as 
1  Woodbury's  process,  gives  the  matrix  from  which  an  electrotype  plate 
\  produced,  to  be  printed  from  as  an  engraved  copper  plate.  It  will  be 
aen  that  we  have  here  the  very  elements  of  mezzotint  engraving,  and 
tie  i-esults  are  undoubtedly  the  most  beautiful  and  practical  yet  achieved. 

APPLICATIONS  OF  THE  PHOTOGEAPHIC  AET. 

Among  the  applications  of  photography,  which,  as  might  be  exi)ected, 
as  spread  into  aU  departments  of  science  and  art,  there  is  one  of  con- 
iderable  practical  value,  which  wiU  here  be  noticed  in  detail.  It  is  new 
Dd  ingenious,  and  likely  to  be  of  great  value  in  surv^eyiug,  whether  in 
Ian  or  elevation. 

APPLICATION  OF  PHOTOGRAPHY  TO  SURVEYING. 

For  some  time  past  in  the  cori>8  of  engineers  in  the  French  army,  sur- 
3}ing  has  been  practiced  by  plotting  from  the  sketch  made  by  the 
imera  liwidUj  and  a  memoir  on  this  method  by  Captain  Laussedat  in  the 
Memoire  de  Vofficier  du  g6nie^^  Vol,  I,  No.  16, 1854,  explains  the  working 

it,  and  its  advantages. 

Following  up  his  researches,  M.  Laussedat,  in  1864,  then  chef  de  hatail' 
I  du  g^niej  in  the  same  work  fully  described  his  adoption  of  photo- 
aphy  for  the  same  purpose,  and  the  writer  takes  pleasure  in  giving 
me  account  of  the  means  employed,  and  the  results  obtained  by  the 
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system,  which  has  been  very  ably  carried  out  in  practice  by  Captain 
Javary  of  the  same  corps. 

For  the  complete  details  of  the  process  reference  should  be  made  to 
the  two  volumes  mentioned,  but  the  general  idea  of  the  work  wiHb 
comprehended  from  the  following  description : 

The  apparatus  employed  is  a  theodolite  and  camera  combined.  StaA- 
ing  from  a  measured  base-line,  of  about  five  hundred  meters  in  lengArj 
the  camera  is  erected  at  one  extremity  and  perfectly  levelled.  SoM 
known  or  well  marked  object  in  the  view  is  noted  and  the  angle  it  matai 
with  the  base-line  is  measured.  A  photographic  view  is  then  taken  ail  | 
the  operation  is  repeated  at  the  other  extremity  of  the  base-line. 

From  these  two  photographs  the  process  of  plotting  afterwards  pn-' 
ceeds.  Each  of  the  pictures  is  a  vertical  projection  of  all  the  paili| 
included  in  the  view,  formed  by  the  rays  or  imaginary  lines  drawn  throoik 
these  points  and  the  center  of  the  lens  to  the  sensitive  plate  in  the  ca- 
mera. Inasmuch  as  the  center  of  admission  of  the  lens  is  made  to 
cide  with  the  station  point  at  each  extremity  of  the  base-line,  anddttl 
angular  distance  of  some  well-marked  object  is  determined  by  measire' 
ment,  and  the  image  of  this  object  is  brought,  by  turning  the  canMnkj 
into  the  center  of  the  field  of  \iew,  it  is  oidy  necessary  to  erect  the 
tures  so  taken  perpendicular  to  the  plane  of  the  map  to  be  drawn, 
to  place  them  in  the  proper  position  with  respect  to  a  base-line  pwri'| 
ously  drawn  upon  the  paper,  to  give  the  means  of  obtaining  the  locatifli 
on  the  map  of  all  the  points  included  in  both  of  the  views. 

For  convenience  of  descrii)tion  the  stations  at  the  ends  of  the  hut 
line  may  be  indicated  by  A  and  B,  and  the  point  or  object  of  which tfc 
angular  distance  is  observed  from  both  A  and  B,  by  O.  Photo^rraphl 
are  taken  from  A  and  B,  with  O  in  the  center.  In  practice,  pa|>er  prill* 
ai'e  tnken  from  the  negatives.  On  the  picture  taken  from  station  A  aliM^ 
M  N,  i8<lrawn  at  its  base  parallel  to  the  horizon  line.  A  peri)endk»! 
lar  line  is  then  drawn  from  tlie  image  of  O  on  the  print  to  M  X,aii 
similarly  from  other  objects  in  the  i)rint,  as,  for  example,  C  and  D.  T^\ 
l)oints  of  intersection,  r?,  o,  f7,  of  tliese  p(»ri)endiculars  (m  M  X,  eonsritil*! 
the  horizontal  projection  of  the  photograph.  A  base-line  is  similaitTj 
drawn  upon  the  photograph,  taken  fnmi  station  B,  and  may]  KMndicatt'] 
by  M'  y  and  the  intersections  of  the  peri)endiculars  by  t^,  o,'  d'. 

In  plotting,  the  object  O  is  first  located  ujmn  the  map  by  means  of  tk 
observed  angles  at  A  and  B.    Tlie  photographic  print  tiiken  at  A  isth* 
lai<l  fiat  upon  tlie  paper,  with  the  line  O  o  on  the  print  coincident  «t4] 
the  line  O  A  on  the  map,  and  the  distance  A  o  equal  to  the  foi*al  diataitf 
of  the  lens. 

Lines  are  then  drawn  from  A  passing  through  the  iM>int8  c  and  i 
The  photographic  print  obtaine<l  fro!n  station  B  is  then  similarly  jdaerf 
upon  the  pai)er.  Tlie  points  r'  (V  are  then  marked  and  lines  are  drawi 
through  them  from  B,  then  the  intei*section  of  the  lines  thus  drawn  fino* 
B  through  &  and  d'  with  the  lines  dniwn  from  A  through  c  audd*" 
give  the  proi)er  |H)sitions  uiH)n  the  map  of  the  object  C  and  D. 
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The  process  of  determining  the  heights  of  points  above  the  level  of 
e  stations  involves,  first,  the  determination  of  the  distance  from  a 
ation  as  above,  and,  second,  finding  the  tangent  of  the  angle  of  eleva- 
i>n  or  depression  ftt)m  the  photograph  by  measuring  the  distance  at 
ght  angles  to  the  horizon  line  of  the  picture  between  the  horizon  line 
id  a  line  drawn  through  the  given  point  parallel  to  the  horizon.  This 
[Stance  is  the  tangent  of  the  angle  of  elevation  or  depression,  but  to  a 
idius  equal  to  the  distance  from  the  station  point  to  the  point  of  inter- 
iction  of  a  perpendicular  to  the  horizon  line  of  the  picture,  through  the 
ven  point,  with  the  line  at  the  base  previously  mentioned,  the  photo- 
•aph  being  located  on  the  plane  of  the  map  as  described.  Having 
stained  these  elements,  the  height  of  a  point  can  be  readily  plotted. 
The  economy  of  this  process  is  evident,  and  the  details  obtained  by  it 
e  so  complete  that  all  the  undulations  of  surface,  even  of  a  mountain- 
is  district,  can  be  given  with  marvelous  fidelity. 
One  measured  base-line  is  sufficient,  and  from  it  the  work  proceeds  as 
ordinary  triangulations. 

Some  of  the  results  of  Captain  Javary's  surveys,  exhibited  in  the 
position  made  by  the  French  war  department,  are  as  follows: 
In  Favarge,  Savoy,  where  the  mountains  ar^  about  two  thousand  three 
tndred  meters  in  height,  twelve  thousand  hectares  were  surveyed  in  the 
ar  1866  in  eighteen  days  of  field-work  and  five  months  of  office  work, 
mtour  lines  or. levels  five  meters  apart  were  mapped  down  on  the 
itire  area. 

In  1867,  at  St.  Marie  aux  Mines,  (Yosges,)  six  thousand  to  eight  thou- 
&d  hectares  were  surveyed  in  twelve  days  of  field-work  and  two  months 
the  office.  Sixty-three  negatives  were  taken  for  this  work. 
At  Passage  du  Bonhomme  (Vosges)  five  thousand  hectares  were  sur- 
ged in  four  days'  field-work,  twenty-two  negatives  being  taken  from 
ven  stations,  affording  work  for  two  months  in  the  office. 
At  Langres  and  its  environs  eight  thousand  hectares  were  surveyed 
fifteen  days.  One  hundred  and  ten  proofs  were  taken,  and  two  months 
the  office  completed  the  work. 

Compared  with  ordinary  triangulation  in  the  field  and  the  office 
ork  which  it  requires,  the  economy  in  time  by  Javary's  method  is  as 
le  to  three  or  four,  but  a  comparison  between  field-work  alone  done 
ith  the  theodolite  and  with  camera  gives  a  far  greater  economy  in  favor 
'  the  latter,  for  a  few  minutes  suffice  for  the  camera  to  record  an  innu- 
erable  series  of  points  from  which  both  the  horizontal  distances  and 
e  altitudes  can  be  afterwards  obtained,  while  it  would  take  as  many 
>urs  to  note  down  a  few  of  the  same  points  with  the  theodolite. 

APPLICATIONS  m  ASTRONOMY. 

One  of  the  most  beautiful  applications  of  the  photographic  art  is  in 
sording  astronomical  phenomena,  and  particularly,  as  exhibited  at  the 
cposition,  in  delineating  the  inequalities  of  the  surface  of  the  moon, 
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and  ill  recording  the  dark  lines  of  the  solar  spectrom.  The  photognph 
of  the  moon  exhibited  by  Lewis  M.  Eutherftird,  esq.,  of  New  York,  gave 
an  excellent  idea  of  lunar  topography.  It  was  a  print  from  an  enlarged 
negative  of  the  moon,  about  twenty-one  inches  in  diameter.  The  original 
was  taken  in  New  York  on  the  Gth  of  March,  1865,  the  moon  being  then 
about  three  days  past  the  first  quarter. 

The  instrument  with  which  this  negative  was  made  is  described  in  ai 
article  on  "Astronomical  Photography"  published  in  the  American  Jour 
nal  of  Science,  May,  1865.  The  only  peculiarity  of  this  instrument  is  tint 
the  objective  (eleven  and  one-quarter  inch  aperture,  and  fourteen  M 
focal  length)  is  corrected  solely  with  reference  to  the  photographic  Faji| 
and  is  consequently  useless  for  \ision. 

The  first  negative  of  the  moon  was  made  in  the  focus  of  the  objectire, 
and  is  about  1.5  inch  in  diameter.  From  this  a  positive  on  glass,  of 
about  the  same  size,  was  taken  with  a  camera,  and  the  large  negative 
from  which  the  prints  are  made  was  enlarged  from  this  positive,  naag 
sunlight  thrown  by  a  heliostat  through  a  triple  achromatic  condeiw 
and  a  three-inch  globe  lens. 

The  photograph  of  the  solar  spectrum  was  combined  from  ten  negfr 
tives  of  the  si)ectruto  made  in  the  years  1862  and  1863.  The  comUned 
prints  form  a  spectnim  about  forty-two  inches  in  length,  extending  frt» 
a  point  in  the  blue-green,  not  far  from  the  line  known  as  ft,  to  a  point  ii 
the  ultra  violet,  near  the  line  designated  as  L  This  embraces  all  of  the 
spectrum  containing  chemical  rays  of  sufficient  power  to  aid  in  producioK 
an  image  ui)on  ordinary  collodion. 

Upon  this  print  twenty-one  hundred  lines  may  be  counted,  ft  is  npoi 
a  scale  of  about  half  the  magnitude  of  the  gi-eat  chart  of  Kirchoff,  an* 
while  it  contains  all  his  lines,  exhibits  very  many  which  he  did  notplacf 
upon  his  map. 

The  negatives  from  whi(ih  this  print  was  made  were,  taken  with  i 
spectroscoi>e  of  the  ordiniiry  construction,  using  two  prisms  of  abrtj 
degrees,  filled  with  bisulphide  of  carbon,*  thus  producing  a  disi)er8ive 
power  o(]ual  to  that  of  four  prisms  of  i\\Q  same  angle  constructed  of  the 
ordinary  optical  fiint  gla^s. 

The  teloseoi>e8  have  objectives  of  one  and  a  half  inch  ai>erture,  and 
nineteen  inches  focal  distances.  The  sun-light  is  thrown  u|)on  tlie  slil 
by  a  heliostat,  and  a  condenser  is  used  for  the  fainter  portions  at  tha 
ends.  The  time  of  exposure  varied  with  the  position  of  the  negative 
from  tw(»nty  seconds  to  five  minutes.  The  shortest  time  reciuired  wa» 
for  that  portion  of  the  spectrum  near  the  line  G,  and  the  longest  near* 
and  /,  the  two  extreme  negatives. 

'  Tlio  HiM'<'tnmooiK»,  and  particulrtrly  tli«^  im»th<Hl  «f  making  the  priHiiift,  Ih  deifri^ 

iu  an  article  published  by  Mr.  Kutherfurd  iu  the  American  Journal  of  Science  for  1^ 
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PHOTOGEAPHIC  APPARATUS. 


LENSES. 


t  progress  has  been  made  in  the  manufactare  and  construction  of 
particularly  with  respect  to  an  enlarged  field  and  correct  delinea- 
A.n  angle  of  60°  or  70^,  and  in  Zentmayer's  American  lens  even 
I  now  be  obtained  with  a  good  landscax>e  lens  or  a  copying  lens, 
JQo  could  scarcely  be  expected  ten  years  ago.  Prominent  among 
t  makers  are  Dallmeyer  and  Boss,  in  England;  Darlot,  in  France, 
set  of  combination  lenses;  Yoigtlander,  in  Austria;  Steinheil,  in 
i;  Busch,  in  Wurtemberg;  and  Harrison,  of  America,  for  his 
ens.    Zentmayer's  lenses  made  in  the  United  States  were  not 


jute's  holder  foe  glass  plates. 


e  from  lenses,  photographic  apparatus  is  extremely  simple,  and 
ovations  exhibited  are  so  unimportant  that,  with  two  exceptions, 
e  not  worthy  of  special  notice.  One  of  these  novelties  is  a  very 
contrivance  invented  by  Mr.  Jute,  a  cabinetmaker,  and  patented 


Fig.  1. 


Fig.  2. 


Jute's  Universal  Holder  for  Glass  Plates. 

in  France  March  5, 1866,  and  exhibited  in  the  French  section 
srs.  Garin  &  Company.  It  is  designed  to  take  and  hold  a  glass 
if  any  size.  Fig.  1  is  a  front  view  of  this  instrument,  and 
k  lateral  section  in  which  a  is  the  holder  and  b  the  glass  plate, 
w-shaped  cross-bars  c  and  &j  capable  of  sliding  vertically  in  the 
are  grooved  for  receiving  the  glass.    One  side  of  each  of  these 
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grooves  is  flat,  so  that  the  glasses  must  uecessarily  come  to  the  same 
plane  or  focus.  A  small  trough  or  receiver  d  is  formed  in  the  lower 
cross-piece  for  receiving  the  nitrate  of  silver  which  drains  from  the  gbm. 
Photogi*aphers  in  the  habit  of  using  different  frames  for  the  differait 
sizes  of  glass  they  emi)loy  will  readily  appreciate  the  simplicity  and 
convenience  of  this  arrangement. 

JOHNSON'S  PANTOSCOPIC  CAMERA. 

The  second  apparatus  to  be  noticed  was  one  of  the  most  conspieuoM 
objects  in  the  photographic  exhibition,  and  is  knowni  as  J.  R.  Johii80D*s 
pantoscopic  camera,  patented  in  the  United  States  Noveml)er  28, 1865- 

The  instrument  is  represented  in  plan  Fig.  3,  and  in  elevation  Rg- 
4.    It  consists  of  three  main  parts:  firstly,  a  circular  stationary  metal 
disk  a,  attached  to  the  tripod  6,  in  a  horizontal  position ;  second,  a  camera  e 
placed  on  the  disk,  and  furnished  with  rollers  to  facilitate  its  rotatioo 
round  the  same;  and,  third,  a  travelling  box  d^  also  provided  with  loUos 
resting  on  the  rail  e  of  the  camera,  on  which  it  travels  during  its  rotation 
with  the  camera.    Motion  is  imparted  to  the  instrument  by  clock-work 
placed  in  the  camera  in  such  a  manner  that,  while  the  camera  with  the 
traveling  box  is  made  to  move  in  one  direction,  the  holder  follows  ai 
inverse  rectilinear  direction  on  the  rail  e;  by  this  means  a  photographic 
representation  of  the  entire  horizon  is  obtained  on  one  plate  at  a  single 
operation. 

For  the  purposes  to  which  this  instrument  has  hitherto  been  applied 
nz.,  landscapes  and  groups,  this  extensive  range  of  delineation  is  unneces- 
sary, and  therefore  the  inventors  have  limited  the  ninge  of  their  instir 
ments  to  lOOo. 

It  is  evident  that  this  novel  apparatus  must  lead  to  many  importail 
results,  of  whi(;h  we  will  enumerate,  the  most  prominent. 

First.  The  range  of  the  instrument  in  its  limited  form  i^  twice  that  rf 
the  best  lenses  known. 

Secondly.  The  views  produced  are  focussed  throughout  their  entirt 
length,  that  is  to  say,  they  are  equally  as  sharp  at  their  extriMuitiesH 
they  are  in  the  center;  this  is  evident,  inasmuch  as  every  pait  of  th 
plate  moves  in  succession  under  the  center  of  the  fieUl. 

Thirdly.  Skies,  with  clouds  and  distant  objects,  which  are  alwayi 
over-exi)()sed  in  tlu^  ordinary  camera,  are  faithfully  rendeivd  under  iH 
circumstances  conjointly  with  the  landsca])e.  This  result  is  secured  Iff 
a  vertical  <liaphragm  i)laced  in  the  camera,  with  an  ai)ei*ture  at  the  top 
about  four  times  larger  than  at  the  bottom,  so  that  four  times  mcxf 
exi)osure  is  given  to  the  landsc4i]>e  than  to  the  sky;  the  size  of  thi* 
ai)erture  can  be  varicMl  at  will  by  means  of  adjustable  chei^ks. 

Fourthly.    The  v<Tti<*al  lines  througlumt  the  ])i<'tui'e  art*  strictly  per- 
pendi<'ular,  <lue  to  the  diaphragm  above  mentioned,  which  intercepts  aU^ 
lateral  rays  proceeding  from  the  lens. 
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Fig.  3  and  Fig.  4. 
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Johnson's  Pantoscopic  Camenk 
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Fifthly.  As  the  axis  only  of  the  lens  is  employed  in  this  instnimeot, 
nuicli  greater  rapidity  of  action  is  obtained. 

Many  forms  of  this  instrument  were  exhibited  by  Mr.  Johnson  in  Ae 
Englisli  section,  and  by  Mr.  Brandon  in  the  French  section,  and  Ae 
finest  specimens  of  landscape  photography,  obtained  with  these  instro- 
ments,  were  to  bo  seen  in  the  English,  French,  and  Swiss  sections.  M. 
Braun,  the  celebrated  photographer  of  Dornach,  Ilaut-Khiu,  has,  wci» 
informed,  a  collection  of  upwards  of  2,000  diiferent  sized  negatives  pro- 
duced by  this  ingenious  instrument. 


PORTABLE  PHOTOGRAPHIC  APPARATUS  FOR  TOURISTS. 

A  very  ingenious*  apparatus  for  taking  pictures  in  the  field,  without 
the  encumbrance  of  a  tent  or  dark  chamber,  was  shown  by  the  flni 
Geymet  &  Alker,  Paris,  France. 

It  is  the  invention  of  M.  Octave  Nieour,  and  it  is  so  i>ortable  tliat  it 
may  be  carried  in  the  i)ocket  like  an  ordinary  opera  or  field  glass,  whkk 
it  resembles.  One  tube  serves  to  show  the  image  of  a  landscai>e  or  other 
object  on  a  ground  glass  plate,  and  the  other  tube  contains  the  sensitirt 
plate  prepared  with  dry  collodion. 

The  tourist  holds  the  instrument  in  his  hand,  and,  when  he  wishes H 
take  a  picture,  admits  the  light  into  the  dark  tube  by  a  movement  of  hit 
little  finger.  For  such  persons  as  are  not  able,  after  a  little  practice, » 
hold  the  camera  sufficiently  steady  to  secure  a  sharp  i)icture,  a  iwrtabk 
cane  trijmd  is  su])])lied,  to  the  top  of  which  the  little  camera  can  l* 
atta<'hed. 

Tlu^  dry  collodion  ]>lates  are  cinried  in  a  circular  or  disk-shaped  boi. 
which  has  a  narrow  opening  on  the  periphery,  through  which  they  oante 
withdrawn  and  i)assed  into  the  camera  without  being  exposed  to  tk 
light.  They  can  be  returned  from  the  camera  to  the  box  in  the  same  waff 
and  are  subseiiuently  treated  for  the  development  of  the  picture  by  the 
ordinary  processes  in  a  dark  t.'loset. 

The  box  is  made  capacious  enough  to  hold  fifty  plates  of  small «» 
but  large  enough  to  satisfy  amateurs  and  for  use  in  enlarging. 

The  whole  ai>paratus,  including  the  fifty  plates,  does  not  weigh  moif 
than  two  pounds  and  a  half. 

By  the  improved  processes  now  in  use,  collodion  plates  are  madethii] 
retain  their  sensitiveness  to  light  for  months.    Moist  collodion  plateACii 
also  be  used,  but  the  ai)])aratus  becomes  less  portiible  and  convenient 

APPLICATION  OF  ELECTRICITY  TO  PHOTOGRAPHY. 

Messrs.  CSeymet.  &  Alker  have  applied  electricity  to  ]>hotograpby  hf 
causing  it  to  open  and  close  the  camera  when  a  i)erson  is  sitting  fori 
picture.  The  operator  calculates  the  time  required  for  the  exi)08are 
the  i)late  according  to  the  intensity  of  the  light,  the  time  of  ilay,  te»! 
and  then  acy  usts  a  needle  upon  a  dial  so  as  to  give  a  corresiKiudiug  tiat 
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'  movement  to  a  piece  of  ch)ck-work.  When  all  is  reudy  for  a  picture, 
touch  of  a  button  opens  the  ajwrture  of  the  camera,  the  clock  is  set 
I  motion,  and  at  the  expiration  of  the  allotted  period  the  clock  breaks 
le  circuit,  the  aperture  is  closed,  and  a  bell  is  ning  to  call  the  operat<)r. 
This  contrivance  is  particularly  useful  in  cases  where  the  sensitive 
ilate  is  to  be  exposed  for  a  long  time;  for  the  oin^rator  after  once  deciding 
ipon  the  time  and  setting  the  clock  in  motion,  need  not  attend  upon  the 
nstrument,  but  can  be  occupied  with  other  matters  until  he  is  called  by 
iie  bell. 
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ATLANTIC  TELEGRAPH  CABLES. 


Hie  Isymg  of  a  telegmpluc  cable  across  the  Atlantic  ocean,  by  which 
»  eastern  and  'western  hemiqdieies  have  been  brought  into  instanta- 
0118  eommonication,  is  the  greatest  triumph  of  science  over  nature 
kueved  within  the  present  century.  It  is  only  about  30  years  since 
a  diaoovery  of  the  electric  telegraph.  Its  use  was  rapidly  extended 
rer  Europe  and  the  United  States,  and,  indeed,  all  the  countries  of 
IB  civilized  world.  It  wm  foond  even  possible  to  carry  it  for  short  dis- 
ttces  under  the  sea.  The  first  successftil  experiment  of  this  kind  was 
Rots  the  English  channel,  uniting  France  and  Great  Britain.  Soon 
|v,  a  submarine  line  was  stretched  aeioss  the  North  sea  to  other  points 
ithe  continent.  The  same  means  was  used  to  oonnect  the  countries 
iig  around  the  Baltic.  In  the  Crimean  war,  a  slender  wire  encased 
frgatta-percha,  the  whole  little  bigger  than  a  pipe-stem,  was  trailed 
bough  the  Black  sea,  by  which  France  and  Bngland  were  enabled  to 
pynunicate  with  their  armiea  before  Sebastopol ;  and  soon  afber  a  huge 
|Ue  was  sunk  in  the  Mediterranean,  by  which  Europe  was  united  to 
jlica.  But  here  submarine  telegraphy  was  supposed  to  have  reached 
I  limit.  Many  scientific  men  contended  that  it  was  imposrible  to  carry 
jH  tonger  distance,  at  least  with  any  prospect  of  its  being  permanent, 
iveral  great  failures  tended  to  confirm  their  apprehensions.  And  yet, 
like  face  of  all  this  doubt  and  uhbelie^  and  in  spite  of  immense  obsta- 
•^  a  cable  has  been  laid  across  the  Atlantic  ocean,  and  is  to-day  in  fiill 
pvation,  binding  two  wcHrlds  together. 

Ihe  triumph  of  this  immense  undertaking  is  the  work  of  two  great 
liioiis — ^England  and  the  United  States.  England  has  contributed 
pBt  in  money  and  in  ships,  but  the  origin  of  the  whole  enterprise,  the 
Ipnlse  which  first  set  it  in  motion,  and  which  kept  it  in  motion  for  more 
jpB  twelve  long  years,  till  the  final  victory  was  achieved,  came  fix)m  the 
terican  side  of  the  Atlantic,  and  is  chiefly  due  to  the  &ith,  the  energy, 
ii  the  strong  will  of  one  man.  For  proof  of  this  it  is  only  necessary  to 
Jjfnl  to  the  truth  of  history. 
lit  was  in  the  spring  of  1854  that  the  enterprise  was  begun.    A  year 

I  two  before,  a  project  had  been  started  to  connect  Newfoundland  with 

II  mainland  of  America  by  a  line  across  that  island.  But  it  did  not 
Msmplate  a  telegraph  across  the  ocean,  but  only  to  reach  the  port  of 

John's  as  the  £Eui;hest  point  on  the  western  side  of  the  Atlantic,  from 

a  fine  of  fast  shifto  was  to  convey  news  in  about  a  week  to  Ireland. 

it  was  at  first  a  matter  of  doubt  whether  a  cable  could  be  laid 

the  Oulf  of  St  Lawrence,  and  it  was  proposed  to  send  messages 
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over  that  arm  of  the  sea  by  boats  or  eanner  pigeons !  But  the  scheme 
never  ciime  to  anythmg.  After  a  few  months'  effort  it  ended  in  a  din»- 
trous  failure. 

It  was  at  this  time  that  the  manager  in  his  extremity  came  to  Nev 
York,  and  was  there  introduced  to  Mr.  C^niis  W.  Field,  who  was  soon  to 
take  the  burden  on  his  shouhlei*s.  When  the  latter  began  to  look  into 
the  project,  it  seemed  to  him  a  matter  of  small  imiK)rtanee  merely  to  gain 
two  or  three  days  in  sending  messages  to  Europe,  but  as  he  pondered  it 
alone,  turning  over  the  globe  in  his  library,  the  idea  flashed  upon  hia, 
^Vhy  not  carry  a  teleffraph  across  the  ocean  itself  t  That,  indeed,  would  be 
something  worth  while.  It  was  this  new  idea  which  took  hold  of  Ui 
imagination,  and  kindled  an  enthusiasm  which  long  years  of  discounge- 
ment  could  not  exhaust. 

But  he  did  not  undertake  the  work  alone.    That  was  too  much  for  toy 
one  man.    His  first  effort  was  to  enlist  a  few  men  of  large  ideas  and  larfO 
foitunes  who  should  combine  their  strength.    Such  support  he  found  im 
three  well-known  c^ipitalists  of  New  York,  distinguished  alike  for  thrir 
wealth  and  benevolence,  Messrs.  Peter  Cooiier,  Moses  Taylor,  and  Mir- 
shall  O.  Koberts.    With  these  was  associated  Mr.  Chandler  White,  m 
retii*e<l  merchant.    These  four  gentlemen  met  with  Mr.  Field  at  hishonny 
and  there  for  forn*  successive  evenings,  around  a  table,  covered  with  maps 
and  charti)  and  ]>lans  and  estimates,  studitnl  the  route  of  the  propowd 
telogniph  and  its  pi*obable  cost.    The  ix^sult  was  an  agreement  to  embiik 
in  the  enteiprise,  provided  a  new  and  more  favorable  charter  could  be 
obtained  from  the  colonial  government  of  Newfoundland.    To  secure  thif 
^h\  Field,  a4HM)mpanie<l  by  Mr.  White  and  Mr.  D.  D.  Field,  the  le^d 
a4lviser  of  the  (;oin])any,  sailed  for  St.  John^s,  where,  after  a  ne^tialM 
lasting  several  weeks,  they  suc^^eeded  tn  obtaining  a  new  charter  gnit* 
ing  them  the  exclusive  right  of  landing  cables  on  tlie  coast  of  that  idaii 
for  tifty  years,  with  other  jnivileges,  conditioned  on  the  construction  of  i 
line  of  telegra]>h  the  whole  length  of  the  island  and  across  the  QvHtd 
St.  Lawrence — gi*ants  to  be  still  further  inci^ased  when  a  cable  dioiU 
be  carri<Ml  across  the  (H»eaii. 

Thus  the  way  was  i)ivi)an>d  for  active  o)K*nitions.  But  now  begtt* 
labor  of  which  they  had  not  divnmed.  Knowing  little  of  the  cinintiTf 
tliey  had  not  c^nnpi^ehended  all  the  immens4^  difliculties  of  the  nndtf^ 
taking.  The  shortest  I'oute  across  Newfoundland  is  400  miles,  and  Ifedr 
eoursi*  Uiy  through  a  wihU»niess.  There  were  no  t4>wns  and  no  rotd* 
Save  a  few  fishennen's  huts  along  the  coa^^t^  the  country'  is  utterly  noD* 
habitiHl.  Supplies  of  all  kinds  had  to  be  earned  around  the  coast  in • 
st«*amer  constantly  employed  for  the  puiiH)^'.  An  expe<liti«m  was  orgtt- 
iz«*d  of  <>00  men  to  cut  a  way  through  the  foi'est.  It  entered  on  its  woik 
as  an  army  entei*s  on  a  campaign.  The  hai'dsliiiw  wliicli  tliey  had  to  p 
through  (^an  lianlly  be  estimated  by  those  who  undertake  similar  woikl 
in  an  inhabite<l  crountry.  Incited  by  the  niins  in  simimer,  and  bloekiB' 
up  by  the  snows  in  winter,  it  seemed  us  if  the  enteq>rise  would  never  be 
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inplet^d.  For  more  than  two  years  tbey  fought  their  way  through  the 
Udemess.  But  at  length  the  end  was  reached,  and  the  little  army  came 
it  at  the  other  extremity  of  the  island. 

Here  it  was  necessary  to  cross  the  Gulf  of  St.  Lawrence,  85  miles  wide. 
)oking  forward  to  this,  Mr.  Field  had  gone  to  England  in  the  winter 
1854-*55  to  order  a  submarine  cable ;  but  the  attempt  to  lay  it  failed, 
id  had  to  be  abandoned  for  that  year.  Again  he  returned  to  England 
id  ordered  a  second  cable,  which  was  sent  out  the  following  summer, 
id  laid  sucxjCKsfiilly.  So  that  the  work  of  establishing  telegraphic  com- 
nnication  between  New  York  and  St.  John's,  begun  in  the  spring  of 
M4,  was  completed  in  the  autumn  of  1856. 

Up  to  this  time  (a  period  of  two  years  and  a  half)  this  was  purely  an 
imerican  enterprise.  Not  an  Englishman  had  put  into  it  a  single  pound, 
ndeed,  the  proje(»t  was  almost  unknown  in  England.  The  capitalists 
f  London  neither  knew  nor  cared  what  a  pari:y  of  Americans  were  doing 
iway  in  the  forests  of  Newfoundland.  All  the  money  came  out  of  the 
Jockets  of  not  more  than  six  indi\nduals,  and  chiefly  from  four.  In  1856 
fr.  Whit«  died,  and  his  place  was  supplied  by  Mr.  Wilson  G.  Hunt. 
h  these  few  men  rested  all  the  burden  of  raising  nearly  $1,500,000,  and 
f  carrying  on  a  work  of  such  magnitude.  The  active  management  of 
kc  enterprise,  the  raising  of  the  money,  and  all  the  expeditions  by  sea 
aid  land,  fell  upon  Mr.  Field. 

This  work,  great  as  it  was,  was  but  preliminary  to  one  greater  still, 
^m  the  beginning  the  projector  had  looked  forward  to  an  ocean  tele- 
graph a.s  the  flnal  work  to  be  achieved.  With  this  in  view,  he  applied 
D  the  American  government  for  a  ship  to  make  soundings  across  the 
Atlantic.  In  response  to  this  request,  the  Arctic,  under  Captain  Berry- 
urn,  made  a  carefti!  survey  of  the  whole  route  from  Newfoundland  to 
reland,  determining  the  existence  of  a  vast  submarine  plateau  fitted  to 
HJeive  the  cable  in  it«  tranquil  bed. 

While  these  surveys  were  in  progress  Mr.  Field  again  embarked  for 
ingland,  and  there,  in  the  summer  of  1856,  associating  with  himself  Mr. 
ohn  W.  Brett,  who  laid  the  first  submarine  cable  Jicross  the  English 
tmnnel,  Mr.  (now  Sir)  Charles  Bright,  and  Dr.  E.  O.  W.  Whit^house, 
^nized  the  Atlantic  Telegraph  Company,  with  a  capital  of  £350,000, 
^  which  one-fourth  was  taken  by  hims^^lf  alone.  For  the  rest  he,  with 
T.  Brett  and  others,  went  from  city  to  city  in  England,  addressing  the 
lambers  of  commerce  and  enlisting  capitalists.  So  contagious  was  their 
ithusiasm  (for  the  enterprise  was  then  new  and  had  all  the  charm  of 
)velty,  and  public  ardor  had  not  been  damped  by  rejieatod  failures)  that 
a  few  weeks  the  whole  capital  was  subscribed,  and  the  manufacture 
the  cable  begun. 

It  was  at  this  time  that  Mr.  Field  applied  to  the  English  government, 
d  succeeded  in  enlisting  its  powerful  aid.  In  response  to  his  letter  to 
►rd  Clarendon,  and  after  repeated  interviews  with  different  members  of 
B  government  in  which  he  explwned  the  importance  of  the  enterprise. 


6  PARIS   UNIYEBSAL   EXPOSITION. 

the  government  guaranteed  an  annual  subsidy  of  £14,000^  andoffienditii 
skips  to  assist  in  laying  the  cable.  On  his  return  to  America  he  applied 
to  his  own  government,  and  succeeded,  after  many  months,  in  obtainiiga 
similar  subsidy  of  $70,000  ][)er  annum,  with  the  otter  of  ships.  As  tbe 
result  of  this  incessant  activity,  on  both  sides  of  the  Atlantic,  the  spring 
of  1857  saw  collected  in  English  waters  an  Anglo- American  fleet  to  mukr- 
take  this  great  international  work.  The  United  States  was  represeBted 
by  two  of  her  largest  ships,  the  Niagara  and  the  Susquehanna,  and  Eng- 
land by  the  Agamemnon  and  the  Leopard.  The  cable  was  embarked  on 
the  Niagara  and  the  Agamemnon,  the  other  ships  serving  only  as  con- 
voys. Tlie  expedition  sailed  Irom  Ireland  on  the  5th  of  August  with 
cheers  and  prayers  and  benedictions.  For  two  or  three  days  all  seened 
to  promise  success,  but  when  over  300  miles  ot£  the  coast  the  cable  broke 
at  the  stern  of  the  Niagai*a,  and  the  fleet  returned  to  England,  and  th 
attempt  wa^  abandoned  for  the  year. 

But  it  was  only  to  be  I'enewed  with  fresh  determination  in  the  fdknr- 
ing  year,  1858.  Again  the  cable  was  shipxHMl,  as  before,  on  the  Nif^m 
and  the  Agamemnon ;  but  this  time,  it  was  thought,  the  chances  of  sot 
cess  would  be  incixnised  by  proceeding  to  the  middle  of  the  ocean,  ul 
there,  joining  the  cable,  divide,  Siiiling  to  opposite  shores.  The  pla 
seemed  judicious,  but  it  succeeded  no  better  than  thiit  of  the  year  befoie 
Several  times  the  cable  was  joined,  but  only  to  be  broken  when  the  ship 
were  a  few  miles  apart,  and  the  fleet  i^eturued  to  England. 

The  prosiH>et.s  of  the  ent<^ri>>*i^  "<>w  seemed  almost  desperate.  B«t 
one  more  attempt  wiis  resolved  ui>on  iH'fore  it  was  abaiuloncMi ;  and,  tu 
the  surprise  au<l  astonishment  of  the  world,  it  pi*oved  a  success.  The 
cable  was  siifely  stivtehed  from  shore  U}  shore,  and  for  nearly  oneinoaA 
continued  to  tninsmit  iiitelligenci^  a^Toss  the  waters.  This  sudda 
triumph,  coming  upon  a  i>ublic  wholly  unpreiiared  lor  it,  excited,  especi- 
ally in  Amerit'a,  the  grentest  enthusiasm. 

But  a  month  passed  and  the  cable  was  silent.  Suddenly  it  eeawdto 
work.  Then  came  a  givat  revulsion  of  public  feeling.  The  ocean  tek- 
grsipli  be4*aine  the  subji^ct  of  dcmbt  and  d<*rision.  Men  were  ashamedrf 
their  enthusiasm,  and  now  smiled  at  their  own  eivdulity  in  U'liexing tbtf 
it  had  ever  worked  at  all.  Tu  In^ar  up  against  all  tliis  mliuni  reqaiml 
strong  faith  and  firmness  of  rliaraetei'.  But  the  pn)ji*etor  never  dt^aqMiic' 
even  in  the  darkest  hour.  He  still  maintained,  against  all  unbelievvi^ 
that  "  it  <*ould  1k»  done,"  and  *'  sooner  or  later  it  would  b4».^  But  it  «•* 
long  before  the  public;  mind  nillied  from  the  shoi*k  of  its  flrst  disappoitf' 
ment.  Then  came  on  the  great  American  war,  and  the  nation  wwtw' 
much  absoi'lHMl  with  the  movements  of  armies,  with  baittles  and  sieged 
to  be  able  to  attend  to  anything  iH'sides.  Nothing  was  hennl  of  tk 
Atlantic  t^'legniph  exee]>t  as,  Innn  year  tt)  year,  Mr.  Field  n*ap|Mi«nd 
upon  the  S4'ene,  emh'avoring  to  inK]>iiv  new  eontUlenee  fur  one  nuiv 
ettbrt. 

In  Knglanil  these  years  wen^  p]*otitably  s^KMit  in  a  long  eoui-Me  of  expiin 
nients,  nndertakt^n  by  the  government  and  conducted  by  the  flrst  A'i^' 
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ftc  authoritiea  of  the  kingdom — Sir  William  Thomson  and  others. 
oo  much  praise  cannot  be  awarded  to  those  eminent  men  for  their  devo- 
oa  to  a  sdenoe  which  was  to  render  possible  a  great  practical  benefit 
» mankind.  Their  conclusions  all  tended  to  confirm  the  possibility  of 
Myming  the  Atlantic  This,  too,  was  being  demonstrated  in  a  practical 
a^y.  With  experience  came  a  more  perfect  knowledge  •f  the  conditions 
:  success.  The  great  firm  of  Glass,  EWot  &  Go.|  especially,  had  acquired 
ich  a  mastery  of  the  whole  art  of  laying  submarine  cables  that  they 
most  never  failed;  and  the  bold  and  assured  tone  in  which  they 
pressed  their  convictions  tended  strongly  to  re-establish  confidence, 
y  these  means  public  faith  was  so  far  restored  that  in  1804  the  way  was 
repared  for  a  new  attempt. 

That  summer  Mr.  Field  went  again  to  England,  and  there  joining  with 
Id  Mends  and  enlisting  new  ones,  succeeded  in  restoring  life  to  the 
Jiantic  Telegraph  Company.  The  capital  required  was  j&600,000|  which 
as  obtained,  after  long  exertion,  in  England  and  America. 

In  the  construction  of  a  new  cable  every  improvement  was  introduced 
'hich  science  or  experience  could  suggest  to  render  it  absolutely  perfect. 
b  was  of  more  than  double  the  size  of  that  in  1858,  having  much  larger 
(H^per  wires  for  its  conductor,  which  was  protected  by  many  coats  of 
;atta  x>ercha  so  as  to  secure  perfect  insulation.  It  was  then  bound  round 
ud  round  with  stroug  iron  wires,  which,  in  turn,  were  wrapped  in  hemp, 
0  that  the  whole  cable  had  at  once  the  flexibility'  of  a  common  rope 
rith  the  strongth  and  the  tenacity  of  ii-on.  The  manufacture  occupied 
ibout  eight  months,  extending  through  the  spring  of  1865.  In  June  of 
hat  year  the  work  was  complete,  and  the  mighty  mass  was  8hip];>ed  on 
Httrd  the  Great  Eastern,  which  had  been  chartered  for  the  purpose }  eSad 
a  July  that  leviathan,  with  her  precious  freight,  proceeded  to  sea. 

In  this  expedition  everything  had  been  done  to  insure  success,  and  yet 
he  enteiprise  was  again  doomed  to  failui:^.  For  twelve  hundred  miles 
he  cable  was  laid  without  iiyury,  when,  owing  to  the  strain  caused  in 
lauling  it  in  to  repair  a  fault  which  had  gone  overboai*d  without  being 
iiscovered,  it  suddenly  broke  and  went  to  the  bottom.  For  nine  days 
he  gallant  engineers  and  seamen  dragged  the  ocean  to  recover  the  lost 
reasure ;  but  in  vain,  and  the  Great  Eastern  returned  unsuccessful  to 
ingland. 

This  fresh  disappointment  produced  a  painful  impression  on  the  public 
und.  Those  who  had  taken  part  in  the  expedition  did  not  feel  discour- 
sed, and  in  the  £reshness  of  their  zeal  they  were  ready  at  once  to  begin 
oew.  But  the  great  public,  which  has  to  be  relied  upon  to  sustain 
ich  enteiprises,  responded  slowly.  Scarcely  had  Mr.  Field  i-eturned  to 
jnerica  when  the  ardor  began  to  wane ;  and  when,  at  the  close  of  the 
aar,  he  went  back  to  England,  he  found  the  project  in  a  state  pf  sus- 
3nse,  almost  ready  to  be  abandoned.  As  the  last  hope  of  obtaining 
esh  resources  a  new  company  was  organized,  called  the  Anglo-American 
elegraph  Company ,  with  a  capital  of  ^£600,000  sterling.    Mr.  Field  sub- 
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scribed  £10,000,  and  nine  otliors  put  down  each  an  eqnal  eAim.  TheTd- 
egitiph  Constniction  and  Maintenance  Comiwiny  stood  on  the  books  for 
£100,000,  and  tlms  the  whole  capital  was  soon  secured.  Tlie  manvhc- 
tui-e  of  the  caWe  was  even  moi*e  rapid  than  that  of  the  year  beCore. 
Though  it  was  the  first  of  March  before  it  was  begun,  on  the  last  dayrf 
tTune  the  Gi-eat  Eastem  left  the  Thames  with  it  all  on  boards  aocompi- 
nied  by  three  attendant  ships,  and  in  fom*  weeks  the  iron  cord  had  been 
stretcluMl  aci*oss  the  ocean,  and  messages  were  pa^tsing  along  the  bed  of 
the  Atlantic  as  frtH^ly  as  through  the  British  channel. 

But  the  work  of  this  memorable  voyage  was  not  ended.  After  a  few 
days'  rest  the  telegraphic  fleet  n^tunied  to  the  middle  of  the  ocean  and 
l)egan  to  dmg  for  the  cable  lost  the  year  bi'fore.  Nearly  four  weeks  weie 
spent  in  this  .apparently  hopeless  ta«k.  Thirty  times  the  long  line  ▼» 
let  do>\'n  to  a  depth  of  more  than  two  miles,  and  the  grapnel  was  dragged 
along  the  oozy  bottom  of  the  deep.  8evt?ral  times  the  cable  vnks  giap- 
pled,  aiul  once  brought  to  the  surface,  but  escai>ed.  Bnt  on  the  last  night 
of  August  it  wa«  finally  caught,  and  after  thirty  hours'  labor  it  iras 
brought  <m  board;  and  being  splice<l  to  st^ven  liundre<l  miles  of  caUe 
which  had  l>een  n*ser\'ed  fiir  the  puriH>se,  it  was  carrietl  safely  to  the 
western  slioiv.  Thus  wen».  completed  two  Atlantic  cables,  by  which  tete- 
graphic  (*onuuunication  wa«  finally  establisluHl — never  agsiin,  we  tnul, 
to  hv.  interrupted — between  the  Old  AVorld  and  the  New. 

This  brief  outline  of  the  history  of  the  Atlantic  telegraph  reads  like  a 
romance,  but  in  its  ]>rogivs8  it  was  a  stern  ivulity.  Ynmi  the  l>eginiUDg 
of  the  work  in  Newtbuiidland  to  the  comi)letion  of  this  double  line  aciw 
the  ocean  wa.s  a  ]K»rio<l  of  twelve  and  a  half  years — years  of  immenff 
lalxn-  an<l  sacritict»s — all  the  mon*  difticult  lu^caust^  made  in  the  face  d 
ivpeated  failures  and  almost  universal  discouragement.  For  the  greattf 
part  of  that  tiiin*  the  scheim»  was  derided  as  the  wildest  folly,  and  tho* 
who  embarked  in  it  as  visionary  <lream(»rs.  To  contend  against  tWi 
stnmg  current  of  po]mlar  unbelief  and  «»ven  derision  required  a  fai4 
and  courage  and  ])ers<»venince  of  whieh  hist<»ry  pivsiMits  few  example 
8u<^h  (pialities  d«»serve  to  be  honored,  especially  when  they  issue  in  i 
result  which  brings  distant  nations  together  and  promotes  the  interconnt 
and  the  ])eaee  and  hap]>iness  of  the  whole  civilized  world. 

All  wln>  have  taken  part  in  sn<'h  a  work  (h\s(»rve  to  be  n'ganled  as|ml)lif 
benefa<'t<n*s,  and  there  is  no  need  to  <h»i)n»eiate  the  m(»rit  of  one  to  exalt 
that  of  another.  There  is  glory  enough  for  all.  Oivat  honor  is  due  to 
the  governnn^nts  of  Hngland  and  tln»  Uiiit(*d  States  for  their  enlightenrf 
efforts  to  promote  what  was  truly  an  international  wtn'k. 

In  the  early  exjM'ditions  the  navies  of  the  two  countries  were  etinaHy 
represented,  and  Ameri<'an  and  Knglish  ofih'ers  and  seamen  workiilndr 
by  side  in  generous  rivalship  for  a  eoninion  i*esnlt.  The  s«'ientit)c  mfi 
of  the  two  eonntries  also  sh(»wed  their  inteivst  in  the  work.  I*rofeS«w* 
Morse  and  Henry  and  Baelie,  and  Li(*ut4Miant  ^laury.,  gave  it  the  liciN^t 
of  their  knowledge*  and  connsei  even  In^fon*  it  had  attnict<Hl  the  giiieial 
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ttentioii  of  the  sclentiflc  men  of  England.  So  the  capitalists  of  New 
fork  embarked  in  the  enterprise  years  before  their  example  wa«  followed 
vj  the  capitalists  of  London.  These  services,  where  rendered  by  English- 
aen,  have  been  duly  recognized  by  the  British  government  in  the  distri- 
mtion  of  knighthoods  and  baronetcies.  Bnt  in  all  the  history  of  this 
enterprise,  no  intelligent  reader  can  fail  to  see  that  one  fignre  stands 
fotemost — ^that  of  the  American  who  began  the  work  when  the  very  idea 
w»8  hardly  known  to  the  world,  and  who  followed  it  for  more  than  twelve 
years,  till  he  saw  it  victorious.  In  the  course  of  these  years  he  crossed 
the  ocean  more  than  forty  times,  besides  his  frequent  voyages  to  Kew- 
Ibimdland.  He  was  the  main  instrument  in  getting  up  the  three  different 
emnpanies  which  were  organized  to  prosecute  the  work;  he  was  in  all 
tiie  five  expeditions  that  sailed  to  lay  the  cable ;  and  thus  on  sea  and  land, 
in  England  as  well  as  in  America,  his  was  the  active  brain  out  of  which 
eame  the  plans  which  were  destined  to  such  a  glorious  ftdfllment;  he  was 
the  soul  and  mainspring  of  the  whole  mighty  work. 

The  relative  parts  borne  by  him  and  those  nobll  Englishmen  with 
ihom  he  was  associated  have  been  well  defined  by  Sir  William  Tliomson, 
of  the  University  of  Glasgow,  who  himself  had  a  distinguished  part  in 
this  enterprise,  and  who  knew  its  history  from  the  very  beginning.  At 
the  late  meeting  of  the  British  Association  for  the  Advancement  of 
Science  his  name  was  received  with  deserved  honor  and  applause  for 
the  brilliant  part  he  had  taken  in  that  great  achieveiij^nt.  In  his  reply, 
ifter  acknowledging  the  compliment,  he  said: 

"I  feel  that  you  have  done  me  too  great  an  honor  in  coupling  my  name 
Mth  that  great^  that  famous  enteri)rise,  the  complelion  of  telegraphic 
oonnection  between  Euroiie  and  America.  It  is  to  that  embodiment  of 
patriotic  enterprise,  the  Atlantic  Telegraph  Company,  that  the  result 
obtained  is  owing.  Ko  company  has  worked  through  so  much  discour- 
agement, animated  by  a  desire  to  carry  out  a  great  benefit,  not  only  to 
the  two  nations  chiefly  concerned,  but  to  the  whole  world.  The  Atlantic 
Telegraph  Company  is  a  British  company,  and  well  may  England  be 
proud  of  it.  But  America,  too,  had  a  great  part  in  the  undertaking. 
Cyrus  Field,  a  citizen  of  the  United  States,  originated  the  Atlantic 
Telegraph  Comi)any.  He  supported  it  through  its  difficulties  year  after 
year;  when  its  prospects  seemed  so  low  that  the  public  was  discouraged — 
^hen  no  one  would  produce  money,  the  great  essential  in  an  affair  of  that 
kind — ^he  came  over  to  this  country  and  took  .the  opinion  of  sdentific 
JUen  and  of  practical  engineers,  who,  by  the  semi-successftil  attempts  that 
had  been  made,  had  been  led  to  see  that  the  difficulties  might  be  over- 
Come.  In  this  way  he  persuaded  the  public  that  the  enterprise  was  i)OS- 
Wble.  The  money  was  found  and  the  enteri)rise  was  continued  year  after 
S'ear.  He  came  over  and  elevateil  our  spirits,  and  set  the  enterprise 
Soing  again  when  it  was  on  the  i>oint  of  failing.  I  shall  never  forget  the 
iay  when  we  last  gave  up  hope  of  finishing  the  work  in  1805.  On  that 
lay  Cyrus  Field  renewed  a  proj^osal  for  the  adoption  of  the  plan  which 
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bam  been  adopted,  and  which  has  led  to  theaicoeasful  completk 
enterpiise.  Gyrus  Field's  last  prospectam  was  completed  in  til 
saloon  of  the  Great  Eastern,  on  tiie  day  when  we  gave  op  all  I 
1865.  But  Gyrus  Field  could  not  lay  the  cable  without  the  oo<i 
of  those  who  ezeeirted  the  work;  and  therefore  1  thank  yon  in  t 
of  the  Atlantic  Telegraph  Company,  the  Telegraph  Gonstrod 
Maiirtimanee  Company,  the  Great  Eastern  Ship  ComiMuiy,  and  th 
American  Telegraph  Company." 

A  most  just  tribute  to  these  four  companies  which  so  nobly  c 
for  the  c(»npleti(m  of  this  marvellous  enterprise;  yet  with  the  £ 
of  a  true  Englishman  does  this  eminent  nuui  of  science  acknowk 
an  American  was  the  originator  of  the  great  design,  the  inspiie 
cessive  expeditions,  aiad  the  organizer  of  victory* 

Such  achievements  naturally  attract  the  admiration  of  maol 
work  which  unites  two  hemispheres ;  which,  in  the  words  of  Johi 
^^  by  its  cables  moors  the  New  World  close  alongside  the  Old 
example  even  in  this  age,  and  justly  deserves  a  high  place  of 
an  Exposition  which  aims  to  recognize  the  great  achievements  o 
all  nations. 
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CULTURE  AND  PRODUCTS  OF  THE  VINE. 


IRAL  OBSERVATIONS  UPON  AMERICAN  AND  FOREIGN 

WINES. 

exhibition  of  wines  at  the  Universal  Exposition  of  1867  was  large, 
winegrowing  conntry  of  Europe,  as  well  as  Australia,  Canada, 
nia,  and  other  sections  of  North  and  South  America,  were  repre- 
.  As  there  were  no  jurors  from  the  United  States  our  American 
were  not  subjected  to  so  full  and  fair  an  examination  as  they  were 
d  to,  and  to  remedy  this  omission  a  special  committee,  consisting 
undersigned,  was  appointed  by  the  board  of  commissioners  to 
m  examination  of  the  wmes  of  our  own  and  other  countries,  and 
ort  especially  with  reference  to  wine-growing  in  America.  To 
ly  judge,  however,  of  the  difterent  kinds,  of  the  qualities,  cost,  san- 
ufluence,  and  adaptability  to  our  country — ^points  upon  which  we 
have  been  glad  to  report  more  fully — would  require  more  thorough 
^  and  more  time  than  the  Committee  could  command,  or  had  a  right 
land  from  the  courtesies  of  foreign  exhibitors  or  commissioners. 
:ards  French  wines,  full  reliance  cannot  be  placed  on  what  is  fur- 
to  the  American  traveller  at  hotels  or  cafi^s,  or  even  what  is  sold 
the  shops,  no  matter  what  price  he  pays.  It  would,  however,  be 
French  i;\'ines  a  great  injustice  to  judge  them  by  the  qualities  sold 
way,  or  exported  to  America.  The  great  body  of  American  con- 
»  have  palates  as  yet  so  unskilled,  and  the  merchants  of  Bordeaux 
bricators  and  imitators  are  so  adroit,  that  it  seems  impossible  for 
nest  wine-grower  here  to  come  into  such  relations  with  the  Wine- 
rs there  a.s  will  secure  to  the  latter  the  benefits,  sanitary^  and 
which  the  French  people  themselves  derive  Irom  the  pure  juice 
grape  so  abundantly  ])roduced  in  this  country.  It  is  not  an  unu- 
•acti<*e  for  dealers  to  buy  of  producers  in  the  back  country  a  coarse, 
kI  wine,  for  30  cents  per  gallon,  and  a  strong  white  wine  for  45 
)er  gallon,  mix  and  bottle  them,  and  send  them  abroad  labelled 
II  the  high-sounding  names  of  Medoc,  to  sell  at  enormous  profits 
iispecting  foreigners. 

her  south  than  Bordeaux,  in  the  country  about  Montpelier  and 
s,  an  inferior  article,  but  perfectly  pure,  can  be  obtained  of  the 
rer  at  five  and  six  cents  i>er  gallon,  or  one  cent  per  bottle.  Of  late 
and  since  the  abatement  of  the  grape  disease,  the  i)roduction  of 
5  has  been  very  large,  the  4,000,000  of  acres  in  cultivation  yielding 
rage  of  1,200,000,000  of  gallons,  which  would  give  to  every  man, 
I  and  child  in  the  coimtry  a  half-bottle-full  every  day,  even  after 
ig  200,000,000  of  gaUons  for  exportation. 
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Owing,  perliaps,  to  tlie  intiinato  relations  l>(»t\veen  America  ami  G«- 
n^any,  oiu*  w\iw  eomineree  with  that  country  is  conducted  in  a  niwh 
nioiv  satisfactory  manner.  A  good  deal  of  excellent  German  white  wine 
now  makes  its  way  to  us,  and  is  highly  ap])reciated, 

Hungary,  whose  product  is  second  to  that  of  France  only,  can  supply 
a  wide  rang(»  of  varieti(*s,  ami  at  prices  extremely  i-easonable.  As  tbe 
Hungarian  producers  s<»em  to  know,  as  yet,  hut  little  of  the  art  rf 
adulteratnig  wine,  we  suppose  their  wines  t<»  be  generally  juire,  and  as 
they  are  not  yet  fiUly  introduced  into  the  markets  of  the  world,  we  shuuH 
think  they  might  be  advantageously  purchased  to  a  gi*eater  extent  tban 
has  vet  Ikhjii  done. 

Besides  the  sherry,  of  whi<*h  w<»  consuim*  so  largely,  Spain  lias  aa 
abundant  and  rich  vintage  with  wlii<*h  American  consumers  would  be 
lictter  acquainted  if  her  merchants  had  more  of  the  enterprise  of  tlio«e 
of  Bor<leaux. 

Portugal  also  produces  plenty  of  excellent  and  pui-e  wines  of  which  ve 
know  little,  for  hardly  a  droi»  is  allowed  to  h*ave  the  country  without  its 
being  so  strongly  brandied  as  to  losi»  its  character  as  a  wine,  and  lieconie 
rather  a  si)irituous  liquoi*.  I*ort  wine  is  rei)eatedly  dosi?d  with  spirit! 
nntil  it  contains  at  least  as  much  as  24  per  cent,  of  alcohol.  Fitteei 
years'  age  is  required  lu^forc  it  is  fit  to  <lrink,  not  because  the  wine  ii 
sh)w  to  rip(»n,  but  because  the  spirit  needs  to  renmin  15  years  Wfoi-etbe 
disturban<'e  it  causes  can  subside,  and  antagonistic  ingivdients  of  tltf 
mixture  harmonize,  ^^'otwithstaiidiiig  bold  and  persistent  asscrtionsto 
the  contrary,  it  has  been  satisfactorily  i»roven  to  y(mr  Committre  tint 
the  adulteration  is  made  not  to  preserve  the  wine,  but  solely  to  make  it 
sweet  and  stimulating. 

As  America  is  destined  to  bcM'ome  a  great  wine-producing countr>\hff 
jM'ople  ought  to  be  better  aetpniinteil  than  they  are  with  the  lii;rbtf 
grades  of  foreign  wines,  but  they  have  as  ,v<*t  drunk  so  little  of  thcMMlut 
their  standard  of  excellence  remains  comparatively  low.  Now.  exi'Cpli* 
C'alitbrnia,  none  of  the  Kuropean  vines  will  grow  in  America,  and  weai* 
compelled  to  search  in  our  forests  and  develo])  in  our  nursi^ries  and ^'in^ 
yards  the  varieties  which  are  in  the  future  to  he  our  reliance  lbrroni]iet- 
ing  with  foreign  producers,  and  linally,  it  is  to  be  ho])ed,  eniancipiiting 
ourselves  tVoni  them  altogether.  Of  cours**,  then,  the  higher  our  stand- 
ard of  taste  is,  that  is,  the  higher  our  aim.  the  better  will  be  our  suiiv^ 
Our  vine-grc»\\ers  have  much  nn»re  to  h-arn  i»f  tlu*  character  and  ijuality 
of  good  wines  than  they  iiave  of  cultivation  and  manufactuiv,  for  miHy* 
as  to  tin*  preparation  of  tliest»iK  planting,  cultivating,  pruning  and  tmio- 
ing  the  vines,  gatlierin;;.  seleeting,  ami  pressing  tlie  fruit,  ferment in^an^ 
keeping  tJM'  wine,  (while  win**,  at  least,)  our  experienced  riV/«#ri#«* Itf^ 
but  little  tt»  learn  of  Kuropean  rivals. 

Our  American  \ine\ards  compare  very  well  with  tliose  of  Franc*- 
an<I  so  do  our  cellars,  presses,  and  casks;  so  that  an  elabonit<*  it*|N>rtul 
1/n'tlnnls  would  be  of  but  little  benelit,  and  ndglit  even  mislead,  fi^ 
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there  seems  to  be  no  one  method  in  use  here,  in  any  stage  of  Aone-raising 
or  wine-maJdng,  concerning  which  there  is  not  a  confusion  of  practice 
and  a  conflict  of  theory  such  as  it  would  be  hopeless  to  attcnii)t  to  recon- 
cile. Probably  sound  i-easons  for  much  of  this  diversity*  may  be  foimd 
in  peculiarities  of  soil  and  varieties  of  vines  that  are  local  and  special, 
and  with  which  we  have  nothing  to  do.  Still,  a  pretty  thorough  tour 
among  the  Aine  districts  of  France  has  not  been  wholly  barren  of  sug- 
gestion. 

CULTUEE  OF  THE  VINE  IN  EUEOPE. 

SOIL  AND  EXPOSURE. 

Tlie  soil  of  Medoc,  where  stand  '*  Chateau  Margaux,"  "Chilteau  La- 
tttte,"  and  "Chfiteau  La  Tour,"  is  a  bed  of  coaise  gravel,  among  whose 
pebbles  the  eye  can  ban^ly  detect  soil  enough  to  support  the  lowest  form 
Df  vegetable  life.  In  the  vicinity  of  Beziers,  on  the  other  hand,  the 
land  is  rich  and  strong  enough  to  yield  any  kind  of  a  crop.  Yet  Medoc 
grows  wine  that  often  sells  for  $10  per  gallon,  wldle  that  of  B(^»ziers 
sometimes  sells  for  the  half  of  10  cents  per  gallon.  In  Burgiuidy  there 
ia  a  long  hill,  on  whose  dark  red  ferruginous  limestone  sides  a  wretched 
thin  covering  of  earth  lies — like  the  coat  of  a  beggar,  revealing,  not 
biduig,  the  nakedness  beneath.  Here  stand  little  starveling  vines, 
Fwy  slender  and  very  low;  yet  here  is  the  celebrated  ^' Clos-Yougeot," 
ind  this  is  the  hill  and  these  arc  the  vines  that  yield  a  wine  rivalling  in 
ttcellence  and  value  that  of  Medoc,  and  to  the  fortunate  proprietor  the 
(XtetPor  is  what  it  signifies,  "a  hillside  of  gold."  At  its  base  spreads 
M  a  wide  and  very  fertile  plain,  covered  with  luxuriant  vines,  whose 
iuice  sells  at  from  10  to  20  cents  per  gallon.  If  you  go  fiuther  north- 
ward and  examine  the  hills  of  Champagne,  you  will  find  them  merely 
to  be  hills  of  chalk.  And  these  instances  only  illustrate  the  nUe — 
lerived  not  from  them  alone,  but  from  abun<lance  of  others — that,  for 
jood  wine,  you  must  go  to  a  dry  and  m<»agre  soil.  Yet  we  shoidd  be 
Sony  to  have  to  extend  th<»  rule,  and  say  that  the  poorer  the  soil  the 
l)etter  the  wine,  for  there  are  (certainly  very  few  patches  of  ground  in 
^erica  that  can  match  in  poverty  the  mountains  of  Champagne,  the 
Mils  of  Biu-gundy,  or  the  sloi)es  of  Medoc;  nor  would  it  do  to  conclude 
iat  manure  should  not  be  a])])lied,  for  although  some  say  it  is  hurtful 
»the  wnie  in  its  quality,  it  is  yet  an  open  question  whether  this  is  so  or 
lot.    Meanwhile  the  practice  is  to  manuie,  although  sparingly. 

PREPARING  THE  GROUND  AND  PLANTING  THE  VINES. 

This  is  probably  as  well  und(irst4)od  in  America  as  in  France.  We 
dually  break  up  to  the  depth  of  two  feet,  and  drain  thoroughly.  In 
^^ny  parts  of  France  they  trench  to  the  same  depth,  but  in  many  other 
^rts  this  Ls  impracticable,  unnecessary,  or  injurious,  llere  the  distance 
Hween  the  vines  is  from  18  inches  to  2  feet,  according  to  their  sizci 
^e,  however,  are  compelled,  by  the  greater  vigor  of  our  vines,  to  plaoLt 
lem  five  and  six  feet  apart. 
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In  Burgundy,  Glicinipagne,  and  some  other  districts,  it  is  the  practice 
to  renew  the  vigor  of  the  vines  by  laying  down  the  cane  and  rooting 
the  plant  in  a  new  place,  which  quit«  breakn  up  the  original  lines,  to 
the  plough  cannot  be  used.  This  is.  doubtless,  a  good  way  to  renew 
the  8tr(jngth  of  the  plants,  but  it  is  objected  to  by  high  authority,  on 
the  assumption  that  the  older  the  stalk  is  the  better  the  wine  will  bfli 
On  the  other  hand,  Champagne  wine-di^essers  have  attributed  to  tbis 
practice,  in  a  gi'cat  measure^,  their  almost  total  exemption  from  the  vine 
disease.  But  then,  again,  others  attribute  that  exemption  to  the  gen- 
eral and  long-established  custom  of  spreading  over  the  vineyanto  t 
bituminous  shale,  containing  sidphiu*,  a  well-known  antidote;  and  hen 
we  would  recommend  most  strongly  to  our  countrjnuen  a  renewed  and 
sustiiined  effort  to  combtit  mildew  with  sulphur.  Tlie  exi>erieuce  rf 
France  and  otlier  countries  is  entirely  in  its  favor,  and  its  use  is  still 
felt  to  be  necessary  and  is  still  kept  up. 

We  think  Americans  have  not  been  thorough  enough  and  paticit 
enough.  Ix^t  them  try  again,  and  this  tinu'  let  them  begin  early,  and 
be  sure  to  follow  carefully  these  rules  on  the  subjwt,  which  have  hm 
hitherto  much  better  ju'onuilgated  than  observed.  On  rich  and  levd 
land  a  common  plan,  in  some  districts,  is  to  st^t  out  double  rows  of  vin««, 
at  wide  intervals,  in  fields  chietiy  devoted  to  other  cmps.  The  free 
exiMisure  to  sun  and  air  thus  seciu'cd  seems  largely  to  augment  the  yield, 
and  this  will  be  understood  by  any  one  who  has  noticed  the  sujieiior 
])ro<luctiveness  of  such  of  his  vines  as  gi*ow  bordering  on  a  wide  alky 
or  other  open  space.  This  is  very  ditl'rrent  from  ])lanting  vegetabliti 
&c.,  among  the  vines,  which  is  a  bad  juactice. 

WIRE  TKBLLIS. 

These  are  becoming  (piite  popular  here,  as  we  think  they  are  o 
America  alst),  notwithstanding  the  cheapness  of  wood.  The  size  of  ^i* 
l»refi*rred  is  Xo.  1(»,  and  but  two  wires  are  used.  Our  large  vines  wouM 
need  three  wires.  Th(»y  are  stretched  to  strong  posts,  set  20  feet  aiart, 
passing  intermediately  through  holes  of  smaller  posts  or  stakes.  Oi 
the  lower  line,  about  1«S  inelies  from  the  ground,  the  fruit-bearing  wiwd 
is  trained,  while  the  uj»j»er  line,  about  IS  inehes  above  the  other,  sup- 
ports the  new  wood.  Many  prefi'r  to  allow  the  fruit-bearing  eanetodo 
service  two  y«»ars,  instead  of  one  only,  as  is  the  practice  in  Amerioa. 

There  is  no  doubt  that  with  wire  tn»llises  the  pruning,  tying,  pirkin^ 
otV,  &c.,  can  be  niiieh  more  eheaply  done  than  where  the  training  i^W 
stakes,  and,  from  the  way  the  elnsters  de]»end  from  the  horizontal  caof* 
it  is  eas,v  to  s«'e  that  tlu»re  must  be  also  a  snperior  access  of  siui  ^^ 
air  and  a  greater  ease  in  gathering  tlie  vintage. 

.J  it  is  a  c(»nnnon  praetiee  to  go  through  the  vines  with  a  plough  6\"*'y 
^gj]]  tnul  throw  up  a  gootl  ridge  of  earth  against  the  stalks.    Tlie  Uo"" 
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rians  hare  a  more  effectual  way  of  giiai*anteemg  against  the  cold  of 
eir  rigorous  winters,  which  is  to  lay  the  vines  on  the  ground,  cover 
em  with  straw,  and  on  the  straw  thi'ow  the  earth ;  without  this,  it  is 
Id,  they  could  produce  no  wine  at  all.  Oiu*  native  gi*ape«  are  generally 
irdy,  and  will  live  wherever  their  fruit  will  rii)en;  but  occasionally 
ere  is  a  severe  season  which  seems  to  touch  the  very  heart  of  the 
>od,  and  so  enfeebles  it  that  it  falls  an  easy  prey  to  disease.  It  was 
iticed  that  the  mildew  set  in  with  gi*eat  destmctiveness  after  the  two 
ttd  winters  of  1854  and  18»56.  The  thorough  covering  employed  in 
ungary  would  secure  it  against  such  occasional  risks,  and  also  might 
mder  it  possible  to  grow  European  vines  in  oiu*  country.  By  its  means, 
»,  we  could,  perhaps,  make  the  ScupiHjrnong  live  in  our  northern 
ates,  and  obtain  from  it  a  sparkling  wine,  of  foam  and  ilavor  unsur- 
assed.  From  these  considerations  and  others,  we  recommend  to  the 
ine-growers  of  our  more  northern  St^ites  Uy  lay  down  and  thoroughly 
(jver  their  vine«  regidarly  every  fall;  and  to  those  in  milder  regions,  to 
ttnk  up  the  earth  against  the  stalks,  as  is  done  in  France. 

VINE-DRESSING. 

We  have  derived  most  of  om'  instniction  in  vine-dressing  from  the 
knnans,  in  whose  native  country  there  are  no  sunbeams  to  spare;  and 
lie  celebrated  Riesling  gi^ape  is  said  to  hardly  exor  ripen,  and  thus,  per- 
ups,  we  have  been  led  to  attach  too  nuujh  importance  to  letting  the 
hut  remain  on  the  vine  as  long  as  possible  before  gathering.  K  we 
iive  been  in  error,  it  would  be  well  worth  while  to  know  it,  for,  besides 
the  loss  by  shrinkage,  the  ravages  of  insects  and  birds,  quadrupeds,  and 
Upeds,  during  the  last  fortnight  of  the  vine-dressers'  watchings,  is  most 
liBlieartening. 

PRODUCTION  OF  WHITE  AND  RED  WINE. 

Now,  it  is  contended  by  good  authority  in  France  that  early  vintages 
■e  the  best,  and  that  it  is  important,  not  merely  in  regard  to  quantity 
hit  quality  also,  to  gather  the  fruit  before  it  becomes  overripe.  Possibly 
Aat  is  true  of  white  wine  may  not  be  so  of  red  wine,  to  which  last-named 
Bnd  attention  is  so  widc^ly  directed  in  Europe.  Here  the  proportion  of 
•'Mte  \^ine  to  red  is  veiy  small,  and  it  may  be  said  that  red  is  the  rule 
*ad  white  the  exception. 

Our  wine-growers  in  America  understand  very  well  the  principles  to 
^  observed  in  the  manufacture  of  white  wine,  and  many  of  them,  as 
''Ggards  care  and  nicety,  are  as  good  models  as  need  be  desired.  But  it 
*imot  be  denied  that  the  practice  of  selling  the  rii>est  and  tinest  gi'apes 
^f  table  use,  and  converting  the  unsalable  into  wine,  prevails  to  a  great 
5^tent  among  American  vignerons^  and  the  result  is  the  manufacture 
f  much  inferior  wine.  This  has  alrea<ly  injiu*ed  the  reputation  of  Amer- 
^  wines  both  at  home  and  abroad.  Of  the  much  more  complicated 
^ocesB  of  making  red  wine,  however,  American  manufacturers  are  bufc 
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Httl(»  iiifoniied,  for  tht;  reason  that  until  n»(*<»iitly  they  hnve  had  no  grajm 
suitabh*  lor  the  imiiuisc;  but  now  that  we  have  diseovered  those  exit!- 
lent  varieties,  the  ''Norton"  and  "Ives"  siH»dlings,  our  estiunite  of  the 
value  nt*  whieh  has  been  very  p'i'atly  rais<»d  by  eoniparin^  wine  ft'oiii  tbem 
with  some  of  the  lii;:hest  ^ra<U»s  of  foreijrn  imwhu'tions,  a  few  observa- 
tiiins  of  methods  «»f  fermentation  for  red  wine,  as  practiced  in  Fram*, 
may  bi«  apjn'oju'iate. 

In  l^'ranei*  tli(»y  will  make  either  white  or  red  wine  from  the  same  graiie; 
but  in  Ameriea  we  hav(»  grapes  wliosi*  imlj)  is  so  licli  in  oolormj;  inatta 
that  they  yiehl  a  very  pretty-tinted  wine  without  any  further  tivatiiit^t 
than  what  is  pven  to  make  wliite  \dne,  and  a  pure  white  wine  eanmit  te 
made  from  tliem.  Of  this  kind  is  the  "Norton"  seedling:.  Yet  not  for 
beauty  aUnu*  are  tlu\v  i)ut  tiir(aij;:h  th(^  ])roet»ss  of  fermentation  on  rhe 
skin,  but  b(H'anse  that  lU'iieess  imparts  (pudities  which,  as  alVH'ting 
the  palate,  stimulation,  dijrestion,  «S:e.,  are  ([uite  ditferent  from  what  the 
other  lucieess  imparts;  many  persons  find  red  wine  essential  to  their 
heahii  wiio  cannot  use  white  wine,  and  vhe  rerm, 

manl'factukp:  of  wine. 

STEMMING. 

Tlie  fruit  Inivinj^  been  ;xath(Ted  and  selected,  the  next  tiling  t«Hloii 
to  stem  it.  Tn  Medoc  and  all  the  1>ordehiis  this  is  invarialOv  (loufi 
But  iu  Ihu'^undy  and  other  districts  they  commonly  omit  it,andtlu»v 
stem  an<l  all  into  the  vat;  if,  however,  the*  season  has  been  bad.  and  the 
stems  remain  unripe,  they  are  of  ne<*essity  exclmled  in  whole  or  in  i^irt, 
lest  thry  <lo  m<ire  harm  than  ^oo<l.  Tin*  clii(*f  reason  tor  putting' in 
the  st<'ms  is  to  correct  the  <liscas4»  called  *' tetter,"  for  which  tin*  tannic 
acid,  <S:<*.,  of  the  stem  is  tliou«4:Iit  to  be  an  autid<»te.  iMU'tunately  ine 
know  comparatively  little,  as  yet,  of  any  wini*  disease,  exc«»pt  acidity, 
but  SI  ill  it  will  remain  tor  us  to  decide  upon  experience  which  of  the  tvi 
methods  it  is  best  to  a<lopt.  Probably  we  sliali  arrive  at  the  samediviT' 
sitv  of  lU'actiee  as  is  witnessed  lu»re,  Stemmin«;  is  usuallv  tlone  l^v  rub- 
bin^  the  fruit  upon  a  patin^  of  iron  rods,  but  the  better  waiy  decidiHllv 
is  a  ;:ratin«r  t»f  wootl.  It  is  made  of  bars  two-thirds  «»f  an  inch  siiiwir, 
hah  ed  into  each  otln^r  when*  they  «*ross  so  as  to  brin;;  them  tlown  to  an 
vMU  fa<e,  lcaviu;ropcnin«rst»r  meshes  two  thirds  irf  an  inch  s<|uare.  Tlii* 
is  established  likt*  a  table  with  four  le;,^<,  with  a  rim  around  it  alM»m  W 
inches  hi;ih.  and  a  proper  n*eeptaele  beneatli  to  reeeive  an<l  carry  offtbe 
sti'mmed  fruit,  as  it  falls  tlirou;;li,  and  the  juice  which  escapes.  Thetal* 
is  foui  feet  s<pmre  and  four  teet  hi;;:h.  About  thrive  bushels  of  jrrjp^ 
are  put  on  the  <rratin^,  whieh  tour  uumi  with  bare  arms  soon  rub  tlmiu;,'lif 
lea\in;;the  stems  behind,  wliicli  are  then  tlirown  into  a  small  circuttf 
juess,  like  our  hand  eider  juess(»s,  whi<'h  extracts  the  juice  of  the  H 
grains  remainin<r  on  them.  In  this  \va\  four  men  can  stem  enou^'iitt' 
make  ."io  barrels  of  wine  per  day.  For  oiu*  wlio  makes  but  a  small  tfl^ 
itVf  it  (/ecj)  tni>  and  a  lhree-pvvm*;evV  slwk  will  do  very  well. 
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CRUSUING. 

This  is  next  to  be  done  by  trampling  the  giape  with  the  naked  foot. 
tis  said  to  be  a  lx*tter  way  than  to  use  a  huge  mill,  lor  the  reason  tliat 
be  mill  will  crush  the  seed;  but  the  seeds  are  not  easily  cnished,  and  a 
iroperly  made  grape  mill  need  not  biTiise  them  in  the  lea-st.  At  a  well- 
lanaged  ^due-house,  that  of  Messrs.  A\erons  Brothers,  in  Pauillae, 
hey  put  the  grapes  to  ferment  with  no  further  crushing  than  what  is 
liven  them  in  the  process  of  stemming,  which,  experience  has  satisfied 
hose  gentlemen,  is  all  that  is  needed. 

Treading  out  grapes  with  bare  feet  is  well  enough,  if  the  feet  lirst  be 
Qade  clean;  but  probably  no  American  will  ever  adopt  the  plan  of  crush- 
Dg  with  the  naked  feet,  either  clean  or  luiclean,  but  \yil\  either  rely  on 
he  crushing  given  in  the  stemming  process,  or  use  a  mill,  or  a  bucket 
md  trii)od. 

FER]VIENTATION. 

The  crushed  mass,  with  or  without  the  stems,  is  next  thiown  into  vats 
ind  allowed  to  ferment.  The  vats  are  large  (uisks,  generally  without 
bulge,  the  largest  at  the  bottom  and  open  at  the  top.  In  some  of  the* 
large  housi^s  they  are  covered  \\ith  loose  boards;  in  others  the  boards 
Ire  jointed  and  made  hermetically  close  by  plastering  with  cement  or 
Eilay;  in  others  there  is  merely  a  floating  mass  of  stems;  and  in  others 
there  is  no  covering  at  all  except  the  scum  of  stems,  skins,  seeds,  &c., 
thicb  rise  to  the  surface. 

After  the  fermentation  has  ceased  and  the  wine  becomes  clear,  it  is 
fciwn  ott'  and  put  away  in  close  (*asks,  which  in  Frances  are  almost  uni- 
bmly  of  the  size  called  harrique,  holding  about  50  galhms.  In  Bur- 
gnndy  these  are  kept  above  ground  and  in  the  light  until  spring,  and 
Bieii  i)ut  into  cellars;  while  in  th<j  Bordeaux  country  they  riimain  in  the 
light  in  storehouses  above  gi-ound  until  one  or  two  years  old,  and  then 
■re  removed  to  dark  rooms  on  the  same  level.  A  careful  way  of  making 
■rt  wine  out  of  grapes  not  fully  ripened  is  to  allow  it  to  remain  in  the 
*»t8  for  a  sufficiently  long  time  after  fermcjutation  to  let  the  giveniiess 
keld  in  suspense  settle  to  the  bottom. 

At  La  Tour,  in  the  vintage  of  180G,  they  allowed  the  wine  to  remain 
In  the  vat  a  whole  month,  though  the  fernu^ntation  was  probably  com- 
pete in  half  of  the  time.  After  drawing  off,  the  renuiining  undissolved 
pomace  is  pressed  and  made  into  wine  of  inferior  quality.  It  is  com- 
>*on  in  France,  and  it  would  sometimes  be  necessary  in  some  pait^  of 
^erica  to  proWde  means  of  warming  the  wine-house  up  to  at  least  20 
tegrees  Centigi*ade  or  08  Fahrenheit,  as  well  as  to  introduce  steam  heat 
•^to  the  vats  themselves,  which  is  done  by  means  of  a  tin  i)ipe  entering 
^  the  right  of  the  faucet  and  a  little  above  the  bottom  of  the  vat,  bend- 
^g  to  the  bottom  and  rising  again  in  the  form  of  the  letter  U,  and  then 
i^ssing  out  at  the  other  side  of  the  faucet,  at  the  same  distance  from  it, 
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the  st(;aiu  entering  at  one  end  and  the  condensed  vapor  escaping  at  the 
other;  bnt  heat  is  only  applied  in  cold  seasons  and  when  the  graiiesare 
badly  ripened. 

VARIETIES. 

In  France  the  different  varietii»8  of  frnit  are  commonly  mixed  together, 
and  generally  but  little  a<'eount  is  taki'n  of  cemye  (variety)  as  com- 
pared with  the  quality  of  soil.  WttlI-informe<l  persons,  however,  are  dii- 
1>os(hI  to  complain  of  the  introduction,  which  has  been  quite  general  of 
recent  years,  of  coarse  varieties  grown  for  ([uantity  rather  than  quality. 

Theiv  is  one  varietv  of  vine  commonlv  seen  on  rich  H4)il  and  deeinel 
untit  for  poor  gnnind,  except  whei-e  gi'own  for  bi*andy,  as  in  Cognac,  tint 
may  possibly  be  of  value  to  us.  It  is  called  '*  la  folic  blanche  etira§l? 
Except  in  its  infancy  it  net^ds  Jio  stakes,  but  holds  itself  eivct  byth 
strength  of  its  stalk,  which  is  traint^d  about  one  foot  high,  and  from  wbick 
the  cane  (H*  branch<*s  shoot  out  with  great  vigor,  like  those  of  the  a4a 
willow  i>runed  low.  Kvery  winter  all  the  branches  are  cut  back  to  iwo 
or  three  eyes,  and  during  the  season  the  gi^ouml  is  cultivated  in  theu^ 
manner;  but  further  than  this  it  demajuls  im  attention.  There  in  no 
*  summer  pruning,  nor  any  tying,  winter  or  sumnuT. 

it  is  nev(»r  hurt  by  frost,  is  proof  against  all  disease,  and  is  luifailing 
in  its  fruiting,  and  yields,  wiicn  in  good  condition,  1,2(K)  to  l,ri(K)  giilloni 
of  wine  i>er  acre.  Its  most  favorable  soil  is  a  sandy  loam,  and  when 
grown  on  such,  its  wine,  whi<'ii  is  quite  strong,  is  worth  4(1  cents  pff 
gallon.  Of  that  pnxluced  about  lUndeaux,  a  good  deal  is  mixcil  vitk 
coarse  red  wine  and  ma<h'  into  claret  for  Ameri(*an  consumption.  Of 
itself  it  will  not  make  hmI  wine.  It  is  possible  that  this  hardy  viiuf  or 
grajM*  will  stan<l  our  severe  winters,  an<l,  with  or  without  covering 
obtain  a  footing  in  American  soil.  If  so,  every  farmer,  or  whiK*vcr«fl* 
can  commaml  a  quarter  of  an  ane  of  land,  might  raise  for  bis  own  tabh 
an  abundance  of  good  sound  wine  at  a  trifling  cost.  Generally  it  isi 
bad  poli<*y  to  intriMJucc  a  coarse  plant  of  any  S4)rt;  but  we  have  sii  vast 
a  spread  of  land  that  is  too  rich  for  growing  delicate  wines,  no  matter 
what  variety  of  plant  is  tric<i,  and  t)f  late  mihh'W  and  rot  have  U-eii* 
discouragingly  fatal  in  nniny  parts  of  the  country,  it  might  bcwelltv 
give  the  ^"rnnttft'"'  a  trial,  and.  sine<?  we  must  drink  the  juice  bjqitized 
with  the  names  of  *'St.  .lulien,"  ^M'hateau-.Margaux,"  and  all  tke 
saints  of  .Medoe,  we  may  as  well  enjoy  tin*  satisfaction  and  the  veij 
large  proMt  of  raising  it  ourselves. 

Xot  only  i\o  the  French  mix  ditf<»rent  kinds  of  grapes  in  the  vat  an' 
on  the  press,  but  they  t'n'ely  <'ompound  together  ditlercMit  kiml*  *' 
wine  in  all  stages  of  matnrity.  This  is  done,  of  course^  with  givat  <'ai*« 
the  success  of  the  merchant  in  his  business  dt^pending  on  his  skill  IB 
concocting  what  will  pleas4>  the  palate.  8uch  combination  uiav  ^ 
agreeable  to  the  taste  of  the  consunuT  and  profitable  to  the  nierchflD^ 
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lut  it  may  well  be  doubted  if  it  is  as  good  for  the  health  as  that  which 
is  8imi)ly  natural,  and  made  from  one  variety  of  grape. 

A  French  wine-grower  has  introduced  the  Catawba  into  his  vineyard, 
and  uses  its  juice  to  mix  in  very  small  proportions  with  that  of  native 
grapes  to  give  flavor.  Any  considerable  ad<lition  of  the  Catawba's 
musky  quality  would  be  more  than  the  French  palate,  trained  to  like 
only  that  which  is  negative,  could  very  well  bear. 

When  American  wines  were  tested  by  the  jury  at  the  Exposition,  the 
Ireueh  jurors,  whose  scale  was  from  one  to  four,  with  a  zero  at  the  foot, 
generally  complimented  our  Catawba  with  a  zero,  and  they  remarked 
tiiat  the  more  of  the  natural  flavor  the  wine  possessed,  other  things 
being  equsil,  the  lower  they  should  estimate  it.  In  America  the  verj" 
contraiy  is  known  to  be  the  case.  The  German  jurors,  accustomed  to 
lines  of  high  bouquet,  held  quite  different  opinions  from  the  Fi-ench, 
and  were  much  x>leased  >nth  American  wines. 

TREATMENT  OF  WINE. 

In  regard  to  the  more  delicate  wines  of  Europe  which  do  not  bear 
exportation,  an  important  discover}-  is  said  to  have  been  made  by  the 
tfrtinguished  chemist  Pasteur,  of  the  Institute,  which  is  excithig  great 
interest,  and  x>romises  nothing  less  than  to  secm*e  wine  against  disease 
and  deterioration  for  an  indefinite  period,  to  enable  it  to  be  transported 
irith  safety  any  distance  and  kept  in  any  sort  of  storehouse.  The  best 
iray  to  make  known  in  America  the  discoveries  of  M.  Pasteur  would  be 
to  translate  and  publish  his  verj'  valuable  work  entitled  "Etudes  Sur  le 
Tm,''  sold  by  Victor  Masson  &  Sons,  Place  de  I'Ecole  de  Medicine,  Paris. 
Heanwhile  we  will  give  a  brief  synopsis  of  it. 

After  explaining  at  length  the  nature  of  the  different  diseases  of  the 
^e,  acidity,  bitterness,  &c.,  tracing  them  all  to  vegetable  parasites, 
■id  detailing  his  exi>eriments  in  search  of  an  agent  to  destroy  the  para- 
rt»8,  M.  Pasteur  arrives  at  the  conclusion  that  they  are  effectually 
Astroyed  by  heating  the  wine  up  to  a  point  between  50  and  65  degrees 
Centigrade,  which  would  be  between  122o  and  140o  Fahrenheit.  The 
Seating  can  be  done  in  a  hnin  marie^  that  is,  by  placing  the  bottle  or 
CUik  in  a  vessel  filled  with  water  and  heating  the  water,  or  by  hot-air 
tiosets  or  steam-pipes  introduced  into  the  casks.  The  heating  should 
^  grjulually  and  carefully  accomplished  in  order  to  enable  any  one  to 
^  the  value  of  this  invention,  so  important  in  its  aims. 

We  extract  the  following,  which  gives  all  the  author  has  to  say  on  the 
^^e  he  ha«  himself  followed  with  wine  already  hi  bottle,  whether  new 
^  old,  diseased  or  sound: 

**The  bottle  being  corked,  either  with  the  needle  or  otherwise,  by  ma- 
^ne  or  not,  and  the  corks  tied  on  like  those  of  champagne  bottles,  they 
^  placed  in  a  vessel  of  water;  to  handle  them  easily  they  are  put  into  an 
'On  Iwttle-basket.  Tlie  water  should  rise  as  high  as  the  ring  about  the 
^outh  of  the  bottle.    I  have  never  yet  completely  submerged  them,  but 
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do  not  think  there  wcnild  be  any  ini'onveiiienee  in  doiii[;  so  provided 
thei'e  shonhl  be  no  ])artisil  cooling  dnrin^  the  heating  up,  which  might 
canse  the  a<bnission  of  a  littU?  water  into  the  bottle.  One  of  the  buttles 
is  filled  with  water,  into  the  h)wer  part  of  which  the  bowl  of  a  themiom- 
eti»r  is  plunged.  When  this  marks  the  degi'ee  of  heat  desired,  149^ 
Falin»nheit  for  instance,  the  basket  is  withdrawn.  It  will  not  do  to  pat 
in  another  immediately;  the  too  warm  wat<»r  might  break  the  lK>ttle.  A 
portion  (»f  the  heat(»d  water  is  taken  out  and  n*placed  with  cold,  to 
reduce  the  temperature  to  a  safe  pcant,  or,  better  still,  the  biJttles  of  tta 
s<H'ond  1)asket  may  be  prepared  by  warming  so  as  t«)  1h?  put  iu  as  s<ioni 
the  first  ccHues  out.  Th(»  expansion  of  the  wine  during  the  lieating  pro- 
<'ess  ten<ls  to  force  ont  the  cork,  but  tlu^  twine  or  wire  Imlds  it  iu  and  xht 
wine  lin<ls  a  vent  bt^tween  the  neck  an<l  the  cork.  During  the€Mj<»]iiigrf 
the  bottles,  the  volume  of  the  wine  having  diminished,  the  ciirks  aiv  ban- 
men»d  in  further,  the  twine  is  taken  olf  and  the  wine  is  put  in  th(*celhr, 
or  the  grouiul  floor,  or  the  s(*cond  story,  in  the  shade,  or  in  the  sun 
There  is  no  foiw  that  any  of  these  dilferent  mod(*s  of  keeping  it  will  ren- 
der it  <liseased;  they  will  have  no  influence  except  on  it^  uunIc  of  iiiiimr* 
ing,  in  its  color,  &c.  It  will  always  be  useful  to  keej)  a  few  l>ottl«*5rf 
the  same  kind  witlamt  heating  it,  so  as  to  compaiv  them  at  long  mtuf- 
vals  with  that  which  has  been  heated.  The  bottle  may  be  kept  iusu 
uinight  [losition ;  no  mold  will  form,  but  perhajis  the  wine  will  lusei 
little  of  its  flneness  under  such  condition,  if  the  cork  gets  dry  amlibe 
air  is  allowtMl  too  freelv  to  enter.^ 

jM.  Pasteur  aflirms  that  he  ha<l  t^xposed  casks  of  wine  thus  heatttl  in 
the  open  air  or  t«MTace,  with  northern  exposure,  from  April  to  l)ecriul>er. 
without  any  injury  resulting. 

AVine  in  the  casks  may  be  heated  by  introducing  a  tin  pipe  tlin»u;ii 
the  bung-hole,  whirh  shall  <lescen<l  in  coils  nearly  to  tin*  bottniii  jinJ 
return  in  a  straight  line  an<l  through  the  pipe  im])arting  steam.  ^ 
after  thus  lM»ing  once  heate<l,  there  is  such  an  expt»sure  to  the  air.  ;is^? 
drawing  olV  and  bottling,  as  to  admit  a  fresh  introduction  of  paraMi*^ 
the  disease  thus  introdu<'ed  may  Im»  easily  cun»d  by  heating  a  m-kviA 
time. 

M.  Past4'ur  also  <'laims  to  have  <liscovenMl  and  proved  that  \vi!jr4"JD 
be  advanced  in  ripening  and  improv4'<l  by  aeration  condufte<l  1'}  * 
sh)w  and  g4'ntle  manner.  This  is  a  biild  assertion,  but  such  cnnti«l«'iH* 
is  felt  in  the  value  of  suggestions  coming  from  him  that  both  »»i  i'^' 
nu'thods,  cutting,  as  they  will,  a  tangle  of  ohl  tlunuies,  will  have  JW» 
trial  by  his  countrymen,  and  that  without  <h*lay. 

Vour  Committee  wouhi  say,  in  conclusion,  that  from  what  conipari^'^ 
W(»  have  been  abh»  to  nnike  between  the  better  samples  of  AiiM'r""-*" 
wines  uaw  on  exhibition  at  the  Paris  Kx|>osition  with  foreign  w'm'^^^ 
similar  character,  as  well  as  from  tlMM'xp<'ri<'net»  of  nmny  KuroiMsui  vi"'' 
tasters,  we  have  formed  a  higiu*r  4'stimate  of  the  capacity  of  the  I  niJ«^ 
Stiitrs  t*t  jirodui'c  gootl  wines  than  we  had  herett>fore ;  and  fi-om  ouriu^«* 
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mtioQS  iu  vine  culture  we  are  now  more  confident  than  ever  that 
neriea  can  and  will  be  a  groat  wine-growing  country.  All  that  is  noces- 
■y  for  us  to  rival  the  choicest  products  of  other  parts  of  the^vorld  will, 
»  long,  come  with  practice  and  experience.  We  have  already  several 
^ellent  varieties  of  the  grai>e  borne  on  American  soil,  and  suited  to 
a  soil  extensive  and  varied  enough  for  every  range  of  quantity  and 
ality.  Who  would  discover  a  i)atch  of  gi*ound  capable  of  yielding  a 
'^rfiannisberger,''  a  "  Tokay,^  or  a  "  Margeaux,''  need  only  make  diligent 
d  <*areful  search,  and,  somewhere  between  the  lakes  and  the  Gulf,  and 
^  two  oceans  that  circumscribe  our  vineyard  temtorj',  will  be  sure  to 
dit. 

^Accompanying  this  report  is  a  paper  from  William  Griffith,  of  Penn- 
.xania,  on  the  propagation  of  the  vino,  refeiTod  to  us.  This  is 
aoned  of  such  imi>ortance  as  to  justify  its  publication  entire,  without 
auuents  on  the  subject  by  your  Committee. 

Blually,  your  Committee  cannot  close  this  ix^jwrt  without  acknowledg- 
r  the  many  com*tesies  extended  to  them  by  European  exhibitors  and 
i3  commissioners  in  facilitating  the  investigations  incident  upon  the 
icbarge  of  their  duties. 

MAKSHALL  P.  WILDEE, 
ALEXA>^^DER  THOMPSON, 
WILLIAM  J.  FLAGG, 
PATRICK  BARKY, 

Committer. 


SUPPLEMENT. 


NOTES  UPON  THE  PRINCIPAL  VINE  DISTRICTS  OP  8WIT 

ZERLAND  AND  GERMANY. 

The  committee,  since  making  their  rei)ort  on  the  third  branch  of  the 
subject  given  them  in  charge,  have  visited  the  i)rincipal  vine  districts  of 
Switzerhuid  and  Gennany,  and  deem  some  of  the  obseiTations  thm 
made  worth  being  embo<lied  in  the  supplemental  reiwrt.  now  submitted. 

The  vineyards  to  which  attention  was  more  e8i)ecially  given  iren 
those  of  the  borders  of  Lake  Geneva,  those  of  Pfalz  or  Rhenish  Bi- 
varia,  and  of  the  banks  of  the  Rhine,  the  Neckar,  and  the  Main. 

With  itjgard  to  the  quality  of  the  soil  we  have  the  same  remark  to 
make  hei^e  as  was  made  in  the  former  reiwrt,  viz.,  that  the  vines  yield- 
ing the  best  wine  were  found  to  be  gro>ving  on  the  poorest  soil.  Geo- 
logically the  soil  tliroughout  all  the  above  districts  is  very  much  the 
same,  ^iz.,  basalt  and  sandstone,  both  fonnations  usually  seen  in  cloee 
proximity,  the  basalt  uppennost  and  resting  on  the  other.  Tlieonlj 
exceptions  were  a  few  patches  of  limestone  and  slate.  The  basalt  soil  ii 
esteemed  richer  than  the  sandstone,  and  is  often  hauled  on  to  the  otbrf 
to  enrich  it.  For  instance,  the  vine-dressers  of  Durkheim  actually  mi- 
nure  th<Mr  thin,  poor,  gravelly  land  with  tens  of  thousands  of  yankrf 
earth,  brought  from  the  neighboring  town  of  Deidesheim,  and  yet  tbe 
Durkheim  wine  is  quite  sui)erior  to  that  of  their  neighbors.  All  thil 
was  quite  diflerent  from  anything  we  noticed  in  France;  there  cidcerow 
rocks  seem  to  undcn'lie  everywhere,  nor  couhl  we  learn  of  any  wine  of 
high  reimte  in  PYance  that  <lcrived  its  (piality  from  sandstone  or  kwalti 
The  wine  husbandly  of  the  Swiss  and  Germans  is  of  the  first  orier. 
Nowhei-e  do  ycm  see  in  their  vineyards  the  straggling  apiH>arance  so 
common  in  those  of  France,  (the  effect  of  frecpient  layering;)  but  ll* 
lines  an»  always  beautifully  true  and  even.  Although  the  intenal'or 
rows  w<T<»  wide  enough  for  the  plough  to  pass,  nearly  all  the  cultivatHW 
was  done  by  hand,  and  dont^  most  thoroughly  too.  In  France,  as  * 
America,  they  stir  the  ground  two  or  thret*  times  during  the  season,  b 
th(*  Rhinegau  it  is  done  four  times,  but  about  Forst,  Deidesheim,  an^ 
Durkheim,  they  do  it  as  often  as  every  twt)  or  thive  weeks  from  tbe 
b(*ginning  to  the  end  of  the  season.  It  is  in  the  above  ueighborbo*! 
that  basaltic  eai*th  is  applied  as  a  manui*e,  as  is  also  clay ,  to  make  the 
ground  more  i-etentive  of  manure,  and  this  they  do  to  such  an  exti-nt 
that  old  vine  fields  are  seen  whi<'h  have  lH»en  raised  visibly  above  tW 
lev<'l  < if  the  others  adjoining  them.' 

'  Soiiio  years  siiicv  tbu  viiioyardof  F.  T.  Huhl,  of  Deid(«lieiiu.  produced  wiue  on  ibfitf* 
ral  ri(»il  vi  a  wry  inferior  quality,  selliug  at  fifty  ceutiiucs  tbe  litre.   At  a  very  great  9Xf^ 
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The  exi>enditiire  of  labor  iu  a  year  on  an  aere  of  those  fields  amounts 
to  about  one  hundred  and  forty  days'  work.    In  the  Pfalz,  it  is  usual  to 
train  upon  horizontal  laths  or  lines  of  wire,  running  fifteen  inches  above 
the  ground,  very  much  as  is  done  in  Medoc,  only  that  where  wire  is  used 
a  second  line  is  stretched  above  the  other.    If  the  plan  is  good  in  Medoc 
and  the  Pfalz,  it  is  hard  to  see  why  it  woiUd  not  be  good  everywhere, 
especially  in  countries  so  cold  as  Germany  and  the  northern  part  of  the 
United  States.    Indeed,  M.  Guyot,  to  wliose  book  we  have  already  re- 
ferred, argues  strongly  in  favor  of  everywhere  adopting  the  method  of 
training  the  fruit-bearing  cane  horizontal  with  the  ground  and  very 
dose  to  it.    We  ought,  however,  to  note  here  that  the  fields  where  this 
mode  was  more  particularly  noticed,  or  connected  with  good  results, 
were  in  gravelly  deposits  of  nearly  level  surface.    Manure  is  freely  used 
in  Germany,  much  more  so  than  in  France,  and  is  prepared  and  applied 
with  much  care  and  system.    Cow  manure,  largely  composted  with  straw, 
is  the  only  kind  thought  fit  to  manure  vines.    They  sprinkle  the  heaps 
almost  daily  to  keep  them  moist,  and  allow  the  ma«s  to  rot  at  least 
twelve  months  before  being  used.    It  is  applied  every  tliree  years.    As 
to  quantity,  it  is  certain  that  some  soils,  like  the  poor  and  unretentive 
gravel  beds  of  Pfalz,  should  receive  more  than  those  of  the  neighboring 
A)pe8,  and  that  the  calcareous  earths  of  France  need  less  than  the 
Undstone  and  the  basiiltic  earths  of  the  Ehine  v-alley. 

M.  Guyot,  arguing  strongly  in  favor  of  manure,  recommends  the  French 
cultivator  to  put  on  at  intervals  of  tliree  years  a  quantity  of  maiiiu'e 
ftat  will  be  equivalent  in  weight  to  that  of  the  fruit  he  has  taken  off  at 
▼intage ;  while  Mr.  Herzmansky,  the  steward  at  Johannisburg,  who  tills 
some  50  acres  of  ^dnes,  keei)S  about  40  very  large  cows  in  his  stables. 
Bvt  mil  not  manuring  hurt  th^  quality  of  the  wine  f 

In  our  fomer  report  we  say  that  this  is  an  open  question  a«  yet,  and  so 
ft  is  in  France,  and  M.  Guyot  treats  it  as  such  iu  arguing  upon  it.  Of 
•wirse,  none  will  doubt  that  were  a  vineyard  to  be  treated  in  this  respect 
•*  we  treat  the  soil  of  a  grapery,  very  i)oor  wine  woidd  be  produced,  and 
tte  only  question  is,  will  a  moderate  (piantity  do  harm  f  This  i.i  precisely 
tte  question  the  committee  put  to  Mr.  Herzmansky,  the  intelligent  and 
^roughly  experienced  director  at  Johannisberg,  where  the  best  Avine  in 
tte  world  is  made.  His  answer  was:  "No;  as  we  apply  it  on  this  soil  it 
^oes  not  impair  the  quality  of  the  wine  iu  any  degree,  on  the  contrary, 
^  improves  the  flavor."  Then  he  led  the  way  to  his  well-ordered  cow 
•tables,  and  pointing  to  the  compost  heaps  remarked,  "There  is  the 
'^nning  of  Johannisberger."^ 

^  whole  viDeyard  was  covered  to  the  depth  of  three  feet  by  volcanic  or  basaltic  earth 
*^oiight  from  a  distance  of  several  miles.     The  experiment  at  the  time  was  thought  to  be  a 
^^  bazardoas  one,  but  the  enhanced  value  of  the  wines  after  the  addition  proved  that  the 
^ner  was  wiser  than  his  neigrhbors. 

*  The  TiDejard  of  F.  T.  Buhl,  alluded  to  in  a  previous  note,  is  fertilized  by  a  compost  made 
^wood-ashes,  stable  manure,  and  earth.    This  is  applied  in  the  sprinn^,  iu  trenches,  dug  to 
^  depth  of  about  30  inches,  and  afjrain  covered  with  earth.    The  application  is  made  in  this 
2  V 
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Now,  Johaniiisberger  is  the  moat  delic?ate  of  wine,  as  it  is  indeed  «up«- 
hitive  in  every  respe<?t.  By  tlie  kind  invitation  of  the  Princess  Mettff- 
nich,  the  committee  were  alIowiM.1  to  t4i8t<?  «iK»eimen8of  the  best  the<iudr 
cellar  contaiJied,  inchiding  some  that  was  21  years  old  in  the  cask,  and 
some  from  a  cask  that  was  par  excellence  called  the  "bride  of  the  eeUtf^ 
and  the  opinion  fonned  wa^  that  the  qnality  of  Johannisberger  is  sock 
that  it  cannot  be  described,  and  can  be  communicated  only  to  the  orgau 
of  taste,  nor  can  it  be  under8t<XMl  or  even  inmgined,  except  by  those  who 
are  so  highly  favored  as  to  have  a  taste  of  it.  But  this  mar\'elIous  wine 
is  but  the  crowning  product  of  the  famous  district  of  the  Kliinegamor 
that  portion  of  the  valley  lying  just  north  of  Mayence,  a  strip  less  than  W 
miles  in  length,  whose  fruit  yields  a  juice  which  suri)as8e8  all  othenrf 
the  world,  combining  richness  with  tiavor,  and  delicacy  with  strengA. 
Tlie  soil  of  the  Khinegan  seems  to  be  of  a  re<l  sandstone  mostly,  if  not 
wholly.  Johannisberg  hill  reminds  one  strongly  of  the  «ioil  of  soiiie]Mi(« 
of  New  Jersey  and  Connecticut;  and  in  the  neighborhood  of  New  Uavn. 
in  the  hitter  State,  the  basalt  is  seen  ivsting  uiK)n  tlie  red  sandstone,  jut 
as  it  d(M»s  upon  the  hills  that  skirt  the  Rhine.  Nearly  all  the  German  ni 
Swiss  wines,  and,  indeed,  nearly  all  the  gi*iJi>es  grown  in  Gemiany  ni 
Switz<^rland,  art^  whit<?,  for  which  the  soil  and  climate  of  the  fora* 
country  seems  i)eculiarly  adapted,  while  at  the  s;ime  time  unsuitt*<l  kt 
rip(»ning  c(»lored  grapes  to  tin*  tint  needed  in  a  true  re<l  wiiu».  TV 
peculiarity  of  the  better  sort  of  Rhenish  wines  is  "bimquet,"  and  of  tkf 
inferior  sort  acidity;  compared  with  them,  their  French  rivals  an*  qffllf 
negative,  and  so  are  those  of  Switzerland. 

A  French  wine,  white  or  red,  must  be  veryimor  indeed  if  it  shows  aiir 
aci<lity,  and  must  be  very  line  indetnl  if  it  posst^ssiss  any.  easily-tart*' 
**  bouciuet."  Altog(*ther,  we  nuist  award  the  palm  of  excellence  tolfc^ 
whit<'  \vint\s  of  the  Rhine,  as  we  do  to  the  skill  and  industry  of  tlHMW 
dresst»rs  who  produce  tluMii.  in  consid<»ring  the  nu»rits  of  the  ditfiirt^ 
soils,  as  geologicully  distinguished  from  each  other,  we  seem  dniwn  totfcf 
<*oii<'lusion  that,  so  far  as  our  observation  has  gone,  the  ivd  ssindstowfi* 
the  superior  onts  but  we  confess  ourselves  untit  to  make  any  such  switf 
ing  generalization,  and  will  (»n]y  say  that  the  soil  in  quc^stion,  foraiif!^ 
we  can  see,  seems  as  tit  as  any  othei'  to  grow  a  superior  wine.  Tlie^W' 
ferencc  between  wine  made  by  fermenting  the  bruist*d  gnqH»s,juict\skiB. 
pulp,  ami  see<ls  all  t<»gether,  and  called  'Mvd  wine,""  and  that  niialf^?' 
pn»ssing  immediately  alter  g;itli«»ring  and  fermenting  its  pn^sMnl  jiiitvbf 
itself,  called  "v.liite  wine,"  is  not  a  dilVen»nce  of  color  ahine.  Forcfrti* 
bodily  temperaments,  and  lor  certain  conditions  of  health,  iHissibly, t«»> 

iimiiiiiT  to  every  HUeriiHte  row  in  the  viiieynrd.  Tiu*  following  yv%T  the  nanie  |»rucvMtff''' 
tliiouf^li  with  in  thv  renminin^  rown,  hy  thi;  renioviil  of  the  stiil  as  pn'viniixly  ^latvd.  sdJ^ 
Ireatiiient  of  nmnurc  um  jiint  detailed  ;  thin  vineyanl  now  pnHhu'eH  wine  of  a  veiy  fnp**** 
i|ii»iity.  (if  ailelicious  lH)U(|Uet,  rieli  in  snrehniine  matter  and  aleidiol.  and  poHiieMinfrAiltk*'' 
excellfneien  that  we  pri/.c  in  a  firKt-elasH  wine,  Hn<l  ii*  now  n'fldilT  Hellinf^  at  I;!  franc*  ^ 
litre.  To  which  U  this  wine  inoKt  indel>ted  t'or  the  extraordinary  change  in  iiit  cbaractcf'^ 
the  volcanic  noil,  or  the  manure  which  is  annually  buried  in  the  viueyaxUf 
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for  the  peculiar  constitution  of  the  Grerman  people,  white  wine  may  be  the 
best  And  to  that  of  the  Ehine  country,  Liebig  attributes  the  virtue  of 
being  an  antidote  for  calculus  and  gout.  But  all  this  being  admitted,  the 
better  reasons  seem  to  favor  the  production  and  use  of  the  red  wine  in 
preference  to  the  white  where  it  can  be  done.  The  testimony  we  have 
obtained  from  the  best  sources  of  knowledge  on  this  point  amounts  to  this : 
red  wine  is  much  less  heating,  much  more  tonic,  much  less  exciting  to  the 
nerves,  much  less  intoxicating  to  the  brain,  and  its  effects  are  more 
enduring  than  white  wine. 

As  we  of  America  are,  by  reason  of  our  dry  climate,  a«  well  as  from 
moral  causes,  more  excitable,  both  from  brain  and  nerve,  than  the  Euro- 
peans, and  at  the  same  time  much  oftener  ili  need  of  tonic  diet,  and  our 
summer  heats  are  so  much  more  intense  than  in  the  wine  latitudes  of 
Europe,  all  the  al;>ove  considerations  should  have  peciUiar  weight  with  us. 
So  highly,  at  least,  do  the  French  people  appreciate  them  that  they  con- 
8ume  now  little  white  wine,  and  it  bears  always  a  lower  price  in  the 
market  than  red  of  equal  quality. 

To  the  general  consumption  of  this  drink  intelligent  Frenchmen  are  ai)t 
to  attribute  the  fine  health  of  their  peasantry,  as  well  as  their  habitual 
|ayety  and  habitual  temperance.  (The  habitual  use  of  whiskey  has  quite 
iiiother  eflfect.)  An  American  gentlenian,  for  many  years  residing  in 
France,  and  for  a  time  a  professor  in  one  of  the  universities,  affirms  that 
flie  greatest  longevity  is  among  those  people  who  take  red  wine  three 
times  a  day,  and  abstain  from  both  tea  and  coffee.  When  Americiins 
consult  French  physicians,  three  times  in  four  they  are  ordered  to  drink 
red  wine  as  a  habitual  beverage,  and  one  of  the  commonest  daily  events 
•mong  Americans  residing  in  Paris  is  the  cure  of  an  obstinate  dyspepsia 
by  the  same  simple  remedy,  even  in  the  unhealthful  air  of  that  city. 

The  German  vineyards  have  hitherto  escaped  any  very  serious  ravages 
from  the  vine  disease.  It  is  met  as  often  as  it  appears,  and  success- 
faBy  combated  with  sulphur.  Three  applications  are  made,  the  first  as 
•oon  as  the  berries  have  grown  to  be  as  large  as  the  head  of  a  pin.  Early 
in  the  day,  and  before  the  dew  is  dried  off,  the  flour  is  sprinkled  on  the 
lower  siuface  of  the  leaves,  where  the  moistui*e  causes  it  to  attach.  The 
toplement  used  is  a  tube  of  tin  perforated  with  numerous  small  holes  at 
tte  lower  end,  and  with  a  tassel  of  woollen  yarn  attached  to  that  end. 

At  Kheims  we  were  shown  a  large  vine,  trained  to  a  wall,  one-half  of 

^hich  had  been  treated  as  above  in  the  spring  of  the  year  before  and  the 

<>ther  half  neglected.    The  latter  had,  as  a  consequence,  lost  all  of  its 

fruit,  and  we  visited  the  place  and  saw  it  the  following  seaSbn.    It  showed 

fellow  and  falling  leaves  in  July,  and  very  little  fruit,  while  the  other 

portion  was  perfectly  healthy,  and  was  loaded  with  a  good  crop  of  fruit. 

This  experiment  was  made  by  a  French  gentleman,  who  had  recently 

^turned  from  a  long  sojourn  in  America,  and  visited  that  country  for  the 
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purpose  of  satisfying  himself  if  the  sulphur  be  really  a  preventiye  or 
not  against  the  vine  disease,  of  which  he  had  heard  so  many  doabto 
expressed  while  in  America. 

MARSHALL  P.  WILDER, 
ALEX.  THOMPSON, 
W.  J.  FLAGG, 
PATRICK  BARRY, 
Committee  No.  9,  United  States  Cammistum. 


APPENDIX. 


PEODUCTION  OF  WIKE  m  CALIFORNIA. 

SiK :  Iq  response  to  your  request  for  information  respecting  the  vine- 
rowing  and  the  wine  production  of  California,  made  during  your  exam- 
lation  of  the  California  samples  at  the  Exposition,  I  now  have  the 
leasure  to  send  you  the  following  interesting  r^sum^  of  the  subject 
hich  I  have  recently  received  from  Mr.  Carmany,  editor  of  the  Annual 
eview  of  the  Mining  and  Commercial  Interests  of  the  Pacific  States. 
This  article  describes  better  than  anything  I  have  been  able  to  prepare 
»e  present  condition  of  the  wine-producing  interests  of  California. 
I  have  inserted  one  or  two  paragraphs  upon  the  soil  of  the  vine  regions, 
id  have  appended  a  list  of  the  exhibitors  of  California  wines. 

Very  respectfully,  yours, 

WM.  P.  BLAKE, 

State  Commissioner^  California^  to  the  Universal  Exposition  of  1^1^ 

and  Special  Agent  of  the  California  Wine-producers*  Association. 

Hon.  Marshall  P.  Wilder, 

Chairman  of  Committee  yo.  9,  Universal  Exposition  at  FariSy  1867. 


SOIL  ADAPTED  TO  THE  VINE. 

The  wine-growing  interest  during  the  past  three  years  has  been  rapidly 
creasing  in  "importance,  and  if  unfavorable  circumstances  do  not  inter- 
ne within  the  next  decade,  will  probably  outrank  in  value  any  single 
jHcnltural  product  in  the  State.     Our  vine-growers  find  a  great  variety 
soil  admirably  adapted  for  vineyards,  in  conjunction  with  a  climate, 
rather  climates,  which  are  more  favorable  for  wine-making  than  can 
'  had  in  any  portion  of  Europe.    On  the  rolling  lands  and  foot-hills  on 
►th  the  Sierra  I^evada  and  Coast  Bange  of  mountains,  which  form  the 
stem  and  western  boundaries  of  the  State,  the  soil,  though  varying 
D[iewhat  in  comx)osition  and  proportion  of  ingredients,  is  mainly  formed 
volcanic  debris  which  produces  grapes  in  the  highest  degree  of  per- 
'tion  known. 

Ihe  soils  along  the  slope  of  the  Sierra  Nevada  present  a  great  variety 
their  appearance  and  composition.  Some  are  derived  chiefly  from  the 
^integration  of  granite  and  metamorphic  rocks,  and  others  from  clay- 
Ltes  or  sandstones  or  from  a  mixture  of  these  materials  with  disinte- 
ated  lavas.  In  extensive  regions  along  the  foot-hills  the  soil  is  formed 
iefly  by  the  breaking  down  of  lava  and  tufaceous  dejwsits,  or  of  the 
a^'ions  of  ancient  rivers  which  are  charged  with  materials  of  volcanic 
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origin.    Some  of  the  soils  in  the  gold  region  which  produce  good  gnpci 
are  quite  red  from  the  abundance  of  the  sesquioxide  of  iron ;  in  ota| 
oxide  of  iron  is  in  Ruiall  quantity  and  the  soil  has  the  ordinary  clay  eohc] 
In  favorable  locations  very  little  irrigation  is  required,  and  in 
l)lace8  it  is  not  ne<*e88arj'.    Where  there  are  nuning  canals  or  dit( 
along  the  hill-sidt^s  many  vineyaitls  below  them  receive  water  enoo^l 
X>ercolation  to  Austain  the  vines  during  the  most  severe  droughts. 

Tlic  vines,  as  a  general  rule,  bear  abundantly,  the  exceptions  beingl 
a  few  localities  subject  to  late  frosts  in  the  spring,  or  occasional  be 
terms  of  a  few  days  during  some  summers.    These  exceptions,  hoi 
are  fiilly  equal  in  pnKiuctiveness  to  the  average  vine  lands  of 
and  Germany,  and  are  only  mentioned  here  to  show  that  there  are 
sional  inq>erfections  in  a  climate  that  woidd  otherwise  be  without 
ish  for  wine-growing. 

INTRODUCTION  OF  THE  VINE. 

The  intniduction  of  cultivated  vines  dates  iu  California  back  to 
establishuK'ut  of  the  missions  of  the  Catholic  priests,  who  first 
in  the  southern  i>oi*tion  of  the  State  in   1769.    These  priests  bi 
with  them  thi^ei*  varieties  of  vines  taken  from  the  neighborhood  of  I 
Spain,  and  which,  it  was  believed,  were  better  suited  to  the  cUmatej 
California,  and  were  more  hardy  and  productive  than  any  other  kii 
Two  of  these  vines  (coloi'ed  giiqH^s)  flourished  well,  while  the 
white  gi*apc,  was  soon  discanh^d  from  cultivation.     The  names  of 
vines  an*  not  now  known,  and  being  long  acclimated,  some  of  the 
liaritics  of  tin*  original  stock  have  been  changed,  so  that  it  is  prul 
the  so  <*allc<l  Mission  vines  will  never  be  identified  with  the  parent 
in  Spain.     (Jeneral  Vallejo,  who  is  probably  the  best  authority  ii 
State  on  the  subjiTt,  claims  that  the  larger  ]>ortion  of  the  iTative 
cnltivatcil  north  of  Monterey,  an*  a  diflerent  variety  fr^m  those 
south  of  that  town  an<l  commonly  known  a**  the  Los  Angeles 
This  statiMuent  is  confirmed  in  i)art  by  the  difference  in  size,  color, 
of  bunchfs  and  luMTies,  and  character  of  skin,  the  wine  made  in 
difl'erent  stations  of  the   State  also  having  distinct  characteristic 
taste  and  aroma,  which  cannot  easily  be  confounded  together.    Furl 
])urposcs,  howcv(»r,  of  this  article  the  vines  introiluced  by  the  pi 
will  be  termed  the  native  or  Mission  grajK*,  as  their  product  is  to  he 
sidenMl  in  a  commen-ial  point  of  view. 

California  possesses  the  [HMuliarity  of  having  distinct  climates,! 
wens  i"  tlifierent  portions  of  the  State,  the  result  of  which  is  the 
dnction  of  a  greater  variety  of  wine  than  can  be  found  in  any  onecoont 
in  Europe. 

WINE   DISTKICTS. 

Properly,  the  State  should  be  divided  into  three  wine  districts,  as  tli 
wines  of  each  vary  essentially  from  those  produced  in  the  others.  F* 
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convenience  sake  we  will  name  them  the  Los  Angeles,  Coast  Range,  and 
Sierra  Nevada  wine  districts.  The  first  includes  all  that  portion  of  the 
State  lying  south  of  Point  Conception,  comprising  Santa  Barbara,  Los 
Angeles,  and  other  southern  counties.  The  wine  made  in  this  district, 
when  allowed  to  ferment  fully,  contains  from  14  to  16  per  cent,  spirit, 
has  no  decided  aroma  or  bouquet,  while  the  flavor  is  indiflferent,  with 
considerable  taste  of  alcohol.  The  wine  from  this  section  was  the  first 
marketed  in  the  State,  and  in  the  absence  of  comx>etition  soon  had  a 
large  domestic  consumption.  As  the  other  sections  of  the  State  made 
wine«,  the  demand  for  the  Los  Angeles  variety  decreased,  until  at  the 
present  time  the  great  bulk  of  the  wines  sold  in  San  Francisco  and 
exported  comes  from  the  Coast  Bange  district. 

This  district  comprises  the  foot-hills  and  valleys  on  both  sides  of  the 
Coast  Eange  mountains  from  Point  Conception  to  the  northern  bound- 
ary of  the  State,  a  tract  of  territory  about  400  miles  long  by  40  to  60 
miles  wide.  In  it  are  included  Sonoma  and  other  vaUeys  whose  wines 
have  a  general  reputation  second  to  no  others  in  the  State.  They  pos- 
less  the  peculiarities  of  the  claret,  Sauterne,  and  hock  wines  to  a  very 
great  degree,  and  are  the  only  acid  wines  of  that  character  produced 
in  California.  Port,  Angelica,  Muscat,  and  other  manufactured  wines 
can  be  and  are  made  in  this  district  as  well  as  in  the  others,  but  the 
ftilly  fermented  wines  of  Sonoma  and  other  adjoining  valleys  have  an 
abundance  of  tartaric  acid,  with  a  flavor,  aroma,  and  bouquet  not  to  be 
fcund  elsewhere.  Besides  domestic  consumption  the  acid  wines  of  this 
district  are  fast  growing  into  favor  for  exportation  to  New  York  and 
other  markets,  where,  if  received  in  good  order,  they  are  highly  prized. 
The  acid  wines  in  this  district  contain  from  12  to  16  i)er  centum  spirit, 
nostly  averaging  about  13^  to  14  i)er  centum. 

Wines  produced  in  the  Sierra  Nevada  district  vary  materially  from 
flie  others,  the  tendency  being  towards  sherry,  Malaga,  and  similar 
rtyles  of  wines.  With  few  exceptions  they  are  of  a  straw  color  to  brown, 
•re  dry  in  taste,  and  have  a  most  decided  flavor,  bouquet,  and  aroma. 
Verj'  limited  quantities  of  red  wines  are  produced  in  this  district,  the 
papes  containing  little  coloring  matter  compared  with  the  same  variety 
fiowu  in  the  Coast  Range  district.  From  its  advantages  of  climate, 
the  season  from  April  to  October  being  continuously  warm,  and  the  vast 
wea  of  country  unfitted  for  any  other  production,  this  district  promises 
^entnally  to  be  the  greatest  wine-growing  section  of  the  State.  The 
l^neral  quality  of  its  products,  when  known,  will  commend  themselves 
fe  parties  who  prefer  Spanish  and  Madeii'a  wines  to  those  of  France  and 
^rmany,  and  probably  not  many  years  will  elapse  before  a  vigorous 
^mpetition  will  commence  for  the  entire  market  of  the  United  States, 
fhe  average  percentage  of  spirit  in  the  wines  of  this  district  varies  from 
U  to  20  per  centum,  according  to  the  manner  of  manufacture. 
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STATISTICS  OF  PRODUCTION. 

As  stated  iu  the  commencement  of  this  article,  the  wine-prodnciii 
interest  ha«  been  incre-asing  rapidly  within  the  last  few  years.  Acoonl 
ing  to  the  assessors'  reports  made  to  the  surveyor  general  of  the  Stiti 
for  1860,  (the  latent  returns,)  there  were  19,710,814  vines  planted,  A 
largest  counties  being  Los  Angeles,  3,000,000;  Sonoma,  2,830,195;  m 
Santa  Clara,  2,000,000.  The  tot^il  proiluetion  of  wine  for  the  same  yei 
(by  the  same  authority)  was  1,791,033  gallons,  of  which  Los  Angde 
county  produced  000,000  gallons;  El  Dorado,  235,680  gaUons; 
Sononm,  199,030  gallons.  Of  brandy  thei*e  was  produced  in  the 
year  127,140  galhms,  the  largest  counties  being  Los  Angeles,  70,001 
gallons ;  Sonoma,  0,838  gallons ;  and  Sacramento,  5,714  gallons.  Hi 
assessors'  i*eturns  are  known  to  be  greatly  understate<l  in  the  actml 
quantities  of  vines  planted  and  wines  and  brandy  xu'oduced.  Gufflpe 
tent  and  well-informed  parties  put  the  number  of  vines  actually  plantd 
in  the  spring  of  1800  at  fully  30,000,000  iu  the  State,  and  the  products 
wine  for  that  year  at  least  at  2,500,000  gallons,  and  of  brandy  at  letH 
200,000  gallons.  For  1807  it  is  believed  the  wine  crop  was  fnQj 
3,500,000,  aiul  about  400,000  gallons  of  brandy.  This  amount  is  oo» 
pai'atively  small  to  the  product  which  may  be  exi)ected  in  a  few  yeai^ 
as  in  1870  every  vine  planted  in  or  before  18(5(5  will  Ik?  in  large  liearin^ 
Besides  this  large  number  of  vines  then  planted,  a  gi'eat  increaHt"  wB 
have  been  nisule,  as  new  vineyards  are  being  set  out  everj'  year,  and  oli 
ones  added  to,  throughcmt  the  entire  State.  It  is  estimated  tbat  li 
least  3,(KW),0(K)  cuttings  are  i)lanted  each  year,  and  the  pnicticevi 
doubtless  be  kei)t  up,  in  case  i)roiitable  markets  for  wine  can  be  hii 
Among  the  most  gratifying  features  of  this  interest  in  this  State  is  tke 
steady  imi>rovement  in  (piality  of  wine,  showing  care  on  the  part  of.tfcf 
gi'ower,  both  in  the  making  and  after-keei)ing  of  the  pi*o<luct. 

VAUIKTIKS  OF  WINK. 

The  minds  of  the  wine-growers  jire  also  fast  luring  disabused  of  si^'WJ' 
(*ommon  fallacy,  that  all  varieties  of  Kuro[H'an  wim^s  can  Ik*  made  fnMi 
the  Mission  or  Los  Angeles  grape.  Tliis  eliange  of  ojunion  is  insuriif 
the  pro[»agation  of  the  best  vari<'ties  of  foivign  vines,  both  whiti'  tt' 
<M»lored,  lianlly  a  vineyard  now  being  set  out  which  4l(N*s  not  €*«mtaio  i 
large  number  of  eut tings  from  the  most  famous  varieties  of  FraiKC* 
(lermany,  Spain,  and  Italy.  The  varieti(*s  which  are  most  in  nNiW^ 
for  th<*  purposi*  at  [tresent  are  the  black  /intind(4,  a  llungiirian  seedling 
of  the  bhiek  Pineaux,  the  true  champagne  gi*a]N'  of  France;  the  vhitr 
•lohannislxMger,  and  green  Heisburg,  and  red  Traminer  of  (teniNinj*' 
the  white  Mahtga,  Alicante,  an<l  Muscatella  of  Sjiain ;  Filiel  Zaigiw  tf' 
whit4'  Tokay  of  Hungary;  the  white  and  g(»]den  Ohassi'his,  whit4f  tfd 
lilack  Pineaux,  Orleans,  Thaeelos  <lu  Foy<\  Montillanhi  ami  (-ataIv)H*v 
FninrVf  luul  t\w  Verdelho  of  Madeira.     All  thest*  varieties  have  !»<• 


CULTURE  AND  PRODUCTS  OF  THE  VINE.  25 

tried  in  the  Sierra  Nevada  district  by  various  parties,  the  most  success- 
ful and  largest  grower  being  B.  N.  Biigby,  of  Folsom.  This  gentleman 
has  for  several  years  been  experimenting  in  wine-growing,  having  some 
72  varieties  of  gi*apes  in  56  a<5res  of  vineyard,  all  in  full  bearing.    In 

1866  he  made  separate  wines  of  19  diflferent  kinds  of  grapes,  and  in 

1867  made  14  varieties  of  wine,  some  of  them  being  made  fi*om  mixed 
grapes.  The  result  in  everj-  case  where  proper  care  was  taken  was  the 
production  of  wines  8ui)erior  in  many  respects  to  those  made  from  the 
Mission  or  Los  Angeles  grape.  In  Sonoma  valley  and  Napa  county 
several  of  the  above-named  varieties  have  been  planted  in  large  num- 
bers, and  not  many  years  will  pass  before  varieties  of  wine  will  be  had  in 
that  district  which  will  safely  challenge  the  best  wine  of  Emoi)e  to  con- 
test for  superiority  with  them. 

The  great  want  of  growers  at  present  is  more  extensive  markets  for 
their  wine,  the  home  consumption  being  already  largely  supplied,  so  that 
bnt  small  increase  in  the  local  demand  may  be  exi>ected.  Efforts  are 
now  being  made  to  introduce  the  finer  grades  of  wine,  without  chance 
of  adulteration  or  injuiy  during  shii)ment,  it  being  shipi>edper  steamer, 
m  glass  in  cases,  so  as  to  insure  against  all  the  above  contingencies. 

BRANDY. 

In  the  distilling  of  grape  brandy  in  California  gi*eat  progress  has  been 
iDade  during  the  last  tlu*ee  years.  Prior  to  that  time  almost  the  total 
product  was  distilled  from  pumice,  the  skinsj^stems,  and  seeds  of  gi-apes 
•fter  i)re8sing.  Wliere  red  wines  had  been  made  the  pumice  in  many 
cases  had  fairly  rotted  before  distillation  took  place,  while  in  others  the 
fasel  oil  contained  in  the  seeds  by  crushing  was  set  free  to  be  vaporized 
▼ith  the  spirit,  it  being  a  more  volatile  fluid.  The  brandy  was  made  in 
the  commonest  kind  of  whiskey  stills,  which,  combined  with  lack  of 
prai'ticed  skill  in  making  grape  spirit,  caused  the  production  of  an  ai'ti- 
de  that  was  full  of  gross  imperfections,  and  had  to  be  rectified  before  it 
^^  in  fair  marketable  condition.  The  gi-eat  iiKjrease  in  the  wine  crop 
in  Wm  lowered  prices  so  much  that  large  quantities  of  wine  in  that  and 
sneceeding  yeai\s  have  been  made  into  brandy,  while  the  stills  have  also 
been  much  improved  in  construction,  as  well  as  the  skill  of  those  using 
them.  The  result  of  these  changes  has  been  the  production  of  a  better 
class  of  brandy,  which,  in  some  instances,  has  been  considered  by  good 
Mges  to  be  fuUy  equal  in  quality  to  the  best  brands  of  France  of  sim- 
^  age.  That  our  brandy  is  improving  is  noticeable  from  the  fact  that 
It  is  now  being  extensively  used  in  private  dwellings,  where  French 
"Tandy  only  has  heretofore  been  used.  Among  other  enterprises  inaug- 
'"^ted  in  this  city  during  the  past  year  has  been  that  of  the  Pacific 
^fining  Company,  who  rectified  and  improved  the  commonest  kinds  of 
8iape  spirit,  so  that  it  resembles  in  taste  and  ai'oma  the  medium  grades 
^  French  brandy.  Some  of  this  brandy  has  been  sent  to  New  York^ 
"^here  it  is  reported  to  have  been  highly  valued,  andlarg^OTfliex^  «kjt^««SA 
3v 
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to  liav<»  lM*eii  rorcived  for  it  to  be  sliipi>ecl  to  that  place.    Thetimeisi 
far  distant  wlu*n  lM)th  wines  and  brandy  fi-oni  California  will  be 
on  extensive  sale  in  all  portions  of  the  Union,  and  on  their  intrinaci 
its  be  eonsideivd  ecjual  to  any  varieties  imiwrted. 

CHAMPAGNE. 

Tlie  business  of  manufaeturinp  sparkling  wines  or  ehanipagueon' 
eoast  lias  made  jrn»at  lu'o^vss  within  the  past  year,  and,  infactjbei 
cessfnl  jnanufaeture  in  California  of  puiv  sparkling  wine  i*ithgoodl 
qnet  and  aroma  is  now  admitt<Hl  by  all  who  have  tjiken  interest  ei 
to  inform  themselves  on  the  subjeet.  The  attempts  at  making  S] 
wine  in  tliis  State  liavt*  extended  over  a  period  of  13  years,  andalt 
l>roj^ress  has,  in  somt*  instanees,  been  made  towanls  i)rodueiug  ft 
(piality  of  wine,  still  the  manufaeture  has  been  nneertain  both  M 
quality  and  (juantity,  until  the  present  time.  In  si)eaking  of 
wint*  or  ehampa^ne  it  is  meant  wine  producjed  by  natural  ferment 
in  tin*  bottle.  This  definition  is  partieularly  made  to  avoid coufoi 
it  with  a  ii(»titious  etterves«'inj:  wine  that  ha^*  l)een  manufactured 
very  extensively  for  a  number  of  years,  and  by  its  bad  reputation] 
much  retardt»d  projrress  in  true  wine  making.  Tliis  last  wineisnuAl 
jmtting  ordinary  still  wine,  swcH'tened  and  Havoreil,  into  bottles, 
whieh  earlMMiie  aeid  gas  is  foived  through  the  use  of  a  soda  fount 
The  result  is  a  li<iuid  that  gives  headache,  nausea,  and  general  dei 
ment  of  stoma<h  to  those  who  <lrink  it,  while  wine  made  from  nal 
fermentation  is  strictly  healthful,  and  is  pn»seril)ed  by  many  pliysidi 
to  convalescent  pati<»nts  as  being  more  wholesome  and  stiimdatio^ 
bnnnly  of  the  best  quality.  The  lirst  attempts  to  make  sparkling  viael 
natural  ferment atioii  in  luittles  was  by  Sansevaine  Bn)thers,  in  iSSHi' 
isr)(;  in  San  Krancis<*o,  they  im]>orting  an  exiH'rt  ft'omFmneefortbei^i 
]Misc.  After  cx]>eriinenting for  two  years  without  success  they  alKinAail 
the  attemjit,  an<l  the  same  expert  was  engaged  (after  a  visit  to  France)  1| 
Crcvolin  P»rot hers,  who  were  also  unsuccessful.  The  next  paityto 
was  r'oloncl  Haras/thy,  who  faihMl,  and  was  succeeded  by  the 
Vista  A'ini<ultural  8oci(»ty.  This  society  commenced  oj^eration  sin  li 
an<l  at  great  4*x|>eiise,  alter  many  attempts,  succeeded  in  making  limiw 
quant  it  ii's  of  goo<l  wine,  which  has  been  sold  in  this  market  dimnjdi 
juvst  two  years.  Some  idea  of  the  ditliculties  attending  the  makingi 
sparkling  wine  may  hv  IkmI  from  the  fact  that  the  ditterent  parties  iianel 
ex])ended  over  $:i(M),(MM)  before  even  partial  success  was  attained.  1" 
is  a  comparatively  enormous  sum,  but  the  foHowing  brief  sketch  of  iM 
operations  of  the  huena  Vista  Vinicultural  Society,  at  their  estabM 
ment  in  Sonoma  valley,  will  show  some  of  the  risks  in  wine  inatiil 
This  society  conmu^ncetl  in  18r»;5,  by  putting  up  !>,(K>0  bottles  of  vim 
which,  failing  to  sparkle,  were  uncorked,  and  the  wine  sold  forxineg* 
or  distilling.  The  next  year  th<\v  put  up  72,000  bottles,  of  which  ihfl 
sold  between  500  and  000  dozen,  and  had  to  uncork  the  balance  and  (b 
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pose  of  as  in  1863,  for  making  vinegar,  &c.  In  1865  they  put  up  42,000 
bottles,  wliich,  fermenting  too  vigorously,  after  losing  50  per  cent,  by 
breakage,  the  balance  had  mostly  to  be  uncorked  to  save  the  bottles. 
The  wine  uncorked  was  sold  for  the  same  purposes  as  in  precedhig  years. 
In  1866  they  put  up  about  40,000  bottles,  (a  portion  of  which  is  still  in  pro- 
cessof  manufacture,)  from  whicih  the  offie^irs  of  the  society  expect,  in  connec- 
tion with  the  1865  wine,  to  market  about  2,000  dozen.  In  1867  the  soci- 
ety put  up  90,000  bottles  of  wine,  which,  it  is  expe(*.ted,  will  prove  of 
excellent  quality.  All  the  wine  used  by  the  foregoing  named  parties  was 
of  the  CaUfomia  grai)e,  and  considered  well  suited  for  champagne  making. 
(This  wine  received  "honorable  mention'' at  the  Paris  Exposition,  this 
being  the  highest  gi^ade  of  jmzes  awarded  to  any  American  mne.)  In 
the  spring  of  1867,  Isador  Landsberger,  who  had  associated  with  him 
Arpad  Haraszthy,  concluded  to  attempt  the  making  of  sparkling  wine 
in  this  city,  the  latter  named  gentleman  having  l>een  educated  in  France 
and  served  an  apprenticeship  for  several  years  in  some  of  the  best  cham- 
pagne making  establishments  in  that  country.  Making  experiments  with 
linall  quantities  of  wine,  and  using  artificial  heat  to  stimulate  fermentji- 
tion,  these  parties,  fifter  several  failures,  succeeded  in  making  an  excel- 
lent quality  of  wine,  and  at  once  engaged  in  manufacturing  to  supply 
the  market.  The  first  wine  for  sale  was  put  on  the  market  Jibout  the 
10th  of  September  last,  since  which  time  Mr.  Landsberger  has  deUvered 
•n  average  of  200  dozen  per  month,  say  750  dozen  in  all.  The  demand 
fcr  this  wine  has  been  in  excess  of  its  production,  so  that  preparations 
have  been  made  to  extend  the  manufactiu'e  in  1868  to  an  average  of  600 
dozen  per  month,  deliveries  at  that  rate  to  commence  in  April  next. 
Fmding  it  difficult  to  obtain  wine  of  suitable  quality  for  the  manufac- 
tare,  the  proprietor  of  the  entcrx)rise  purchased  in  advance  20,000  gal- 
bns  of  wine,  the  product  of  a  desirable  vineyard  in  Sonoma  valley,  and 
bad  the  wine  made  according  to  instructions  at  the  late  \intage.  The 
method  of  making  the  mne  was  different  from  the  ordinary  manner,  and 
the  result  was  so  favorable  that  the  wine  was  found  of  tlie  desired  quality 
and  fit  to  move  to  this  city  within  a  month  of  the  grapes  being  pressed. 
BeKeving  that  wine  made  in  whole  or  part  from  foreign  grapes  would 
possess  a  finer  bouquet  and  aroma,  Mr.  Landsberger  has  bottled  consid- 
erable Muscatel,  white  Muscat  and  Reisling  wines,  which  are  now  in 
course  of  manufacture.  From  the  manner  in  which  the  wine  is  ripening, 
Jt  is  believed  that  a  >vine  resembling  sparkling  Moselle  in  its  most  valu- 
able qualities  wil  be  produced.  The  mamifactui*e  of  sparkling  wines  of 
80od  quality  in  California  will  not  only  benefit  wine  growers  generally, 
^y  giving  them  a  new  market  for  their  product,  but  will  also  drive  out 
^  time  imported  champagne,  not  only  from  this  State  but  from  the  other 
•actions  of  the  Union.  The- home  market  of  itself  is  a  large  one,  the  im- 
portation of  French  champagne  in  1866  being  over  11,000  dozen,  which 
^t,  duty  paid,  laid  down  to  importers,  fully  $200,000.  Tlio  importa- 
tions for  1867  were  still  larger  than  those  of  the  preceding  year.     The 
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lowest-priced  champagnes  sell  at  $15  per  dozen;  the  second  quality  at 
from  $20  to  $22 ;  and  the  best  at  $28  to  $36  per  dozen.  The  wine  made 
by  Mr.  Landsberger  is  fully  equal  in  quality  to  the  second-class  imported 
champagnes,  and  is  sold  for  about  half  the  price.  Competent  and  dis- 
interested judges  who  have  examined  the  wine  state  that  it  will,  in  time, 
take  high  rank  for  its  excellence,  it  needing  a  little  age  before  drinkiii^ 
and  possibly  a  somewhat  different  flavoring.  Li  the  latter  respect  exper 
ience  has  shown  that  the  ingi'edients  used  in  France  to  flavor  do  not  pro- 
duce the  same  taste  in  California  wines ;  also  that  the  latter  need  ni 
addition  of  brandy  in  making,  as  is  the  case  in  Europe. 
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REPORT  ON  SCHOOL-HOUSES 

AND 

THE  MEANS  OF  PROMOTING  AND  EXTENDING  POPULAR  EDUCATION. 


n  this  report  the  notices  and  inquiries  are  confined  to  the  exhibits 
<le  in  the  Exposition  by  different  nations.  To  go  outside  of  tliis  would 
olve  an  inquiry  of  interminable  length,  which  could  only  be  embodied 
vohimes  rather  than  in  a  portion  of  a  single  report  of  reasonable 
its.  What,  then,  is  there  in  the  Ex[)osition  relative  to  school-houses 
I  the  means  of  promoting  and  extending  popular  education? 

SCHOOL-KOOMS  AND  BUILDINGS. 

>f  rooms  or  buildings  specially  designed  for  educational  purposes  there 
only  four  in  the  Exposition,  contributed  by  Sweden,  Prussia,  Saxony, 
I  the  United  States. 

SWEDISH  SCHOOL-EOOM. 

^e  contribution  from  Sweden  is  a  school-room  on  the  first  floor  of  a 
Iding  representing  one  class  of  the  habitations  of  the  country.  The 
m  is  about  24  feet  in  length  by  18  iif  width ;  height  of  ceiling  about 
feet;  lined  with  boards  on  the  sides;  bare  beams  overhead,  and  with 
one  low  double  window  at  one  end.  Everything  about  the  room  is 
gb  and  uncouth.  The  building  is  not  intended  to  represent  the  resi- 
ice  of  the  teacher  in  connection  with,  or  having  charge  of,  the  school, 
;  is  only  exhibited  as  a  specimen  of  the  habitations  of  the  country, 
letber  the  common  schools  of  the  country  are  ordinarily  located  in 
i  room  of  a  private  residence,  as  this  represents,  I  am  not  informed, 
t  presume  from  the  exhibit  that  such  is  the  case. 

PRUSSIAN  SCHOOL  BUILDING. 

Che  Prussian  school  building  represents  such  as  are  usual  in  the  vil- 
:e«  of  the  coimtry.  It  consists  of  two  parts  blended  in  one  building, 
form  is  th^t  of  a  T,  with  this  difference,  however,  that  the  leg  or  part 
ich  runs  off  from  the  cross  is,  in  length  and  breadth  upon  the  ground, 
^ut  the  same  as  the  upper  or  cross  building;  the  lower  floor  of  the 
ter  being  used  as  the  school-room,  and  the  second  floor  of  this,  with 
of  the  balance,  as  a  residence  for  the  teacher.  The  school-room  is 
)nt  30  feet  in  length  by  20  in  width ;  height  of  ceiling  about  10  feet ; 
«tered  within  and  well  lighted.  The  ground  floor  of  the  dwelling 
rt  consists  of  an  entry- way,  (used  for  access  to  the  school-room  as  well 
for  the  dwelling  part;)  a  sitting  room  about  15  feet  sqwate^  ^  q>^\w<^\ 
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or  library"  room  at  the  end  of  the  sitting  room;  a  bed  chamber  behind 
the  cabinet,  and  a  kitchen  behind  the  sitting  room.  On  the  second  floor 
are  four  other  bed  chambers,  two  over  the  school  part  and  two  over  the 
dwelling  part. 

SAXON  SCHOOL-HOUSE. 

• 

The  third  sjiecimen  school-building  is  from  Saxony,  and  representi 
the  normal  rather  than  the  commcm  school  establishments.  It  is  ia 
the  form  of  a  small  Grecian  temple,  with  four  columns  in  front,  and 
with  niches,  in  which  are  vases,  on  either  side  of  the  main  entrance,  Iti 
length  and  width,  each,  is  about  28  feet;  ceiling  about  12  feet,  anditii 
lighted  from  above. 

UNITED  STATES  SCHOOL-HOUSE. 

The  fourth,  and  only  other,  school-building  is  the  si>ecimen  contrilmted 
from  the  State  of  Illinois,  of  the  United  States,  and  is  intended  to  repie 
sent  the  common  cross-road  and  village  school-house  as  connected  will 
the  common-s(;hool  system  of  the  State.  It  is  a  substantial  frume  boiU- 
ing;  weather-boawledand  i)ainted  without;  plastere<l  neatly  within;  i«3S 
feet  in  length  by  17  in  breadth;  has  three  high  windows,  which  Iowa 
from  tlie  top,  on  either  side,  and  two  at  one  end;  its  ceiling  is  15  feetii 
height,  with  a  vestibule  outside  of  the  school-room,  to  which  doowgiw 
entrance  from  either  side,  and  from  which  two  doors  oi>en  into  the  school 
room. 

COMPARISON  OF  SCHOOL  BUILDINGS. 

In  eonsi<lering  the  question  (with  these,  and  only  these,  si)eciinrt» 
l)eforeme)  as  to  what,  if  anything,  (ran  be  k^arnedfrom  other  nations  in 
the  way  of  construeting  buiUlings,  or  rooms,  for  edut^ational  puqMMV«fI 
am  tiuved  to  the  eonchision  that  we  can  hnini  nothing  to  advantalg<^ 
but,  on  the  contrary,  that  other  nations,  if  tliey  choose,  may  learn  fri» 
us. 

Tin*  sui>erior  h(»iglit  of  <*eiling,  with  windows  letting  down  from  thf 
top,  of  our  school-room,  affords  full  and  fn»e  ventilation  so  iUH»esssin"  ft* 
the  h(»altli  and  comfort  of  the  pu])ils,  whih*  the  large  windows  uinm  oitLrf 
side  and  at  the  end  afford  an  abundance  of  light,  and  thereby  saveittk 
straining  of  vision,  which  is  unavoidable  wheiv  cliihln»n  art*  taught  ia 
r<Kmis  dimly  lighted.  The  genend  a])))earance  and  neatnesft  of  the  rooB. 
too,  is  far  superior  to  either  of  the  other  exhibits,  and  it  may  be  «ud 
that,  if  you  wish  to  teach  children  habits  of  neatness  and  giMMl  onlK. 
you  must  have  tin*  r<M>m  in  whi<*h  they  are  taught,  and  eveiything  aboal 
it,  neat  and  in  g(N>d  order. 

The  neatness  of  ours,  as  com])ared  with  the  uncouth  api^earamr i)f 
the  other  common  school  exhibits,  illustrates  another  fact  greatly  in 
favor  of  the  UnittMl  Stat(»s,  namely,  the  superior  social  status  whifk 
tnirlwiv  of  common  sch(M)ls  hold  in  om*  country,  as  comimred  to  tbit 
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lield  by  ihem  in  most  European  countries.  With  us  the  teacher  of 
even  the  cross-road  or  village  school  is  held  in  high  esteem,  and  is  every- 
where treated  with  respect  due  to  his  talents  and  personal  worth,  as  well 
as  to  his  vocation  as  an  educator.  In  most  European  countries  teach- 
ers of  common  schools  hold  a  very  subordinate  position  in  the  commu- 
nity in  which  they  reside,  not  equal  to  that  of  the  tradesman  and 
mechanic,  and  their  vocation  is  regarded  as  one  of  humility  rather  than 
of  honor.  "Once  a  schoolmaster  always  a  schoolmaster,"  is  the  maxim 
with  them,  whereas,  in  the  United  States,  the  school  teacher  of  to-day 
may  be  the  minister,  the  lawyer,  the  doctor,  or  the  congressman  of  five 
years  hence,  or,  if  a  female,  the  wife  of  either,  and  the  vocation  itself,  so 
long  as  pursued,  is  always  regarded  as  one  of  honor  and  responsibility. 

As  to  the  Prussian  plan  of  having  a  dwelling  for  the  teacher  connected 
with  the  school-room,  it  would  hardly  be  generally  practicable  in  the 
Cnited  States,  as  much  the  larger  portion  of  teachers  in  our  common 
schools  are  unmarried,  and  hence  need  no  such  family  home.  The 
idea,  however,  is  not  \^ithout  its  practical  bearings,  and  where  a  teacher 
lias  a  family  it  would  certainly  be  a  great  convenience  to  him  to  have  a 
iwelling  connected  with  his  school-room,  as  rectories  or  parsonages  are 
connected  with  church  edifices. 

The  plan  of  thus  connecting  the  two  is,  I  am  told,  very  common  in 
Prussia,  and  throughout  most  of  the  German  states,  and  is  found  to  be  ad- 
vantageous, in  that  it  gives  a  fixed  home  to  the  teacher ;  relieves  him 
from  the  pa^Tuent  of  rent,  and  the  acre  or  two  of  ground  usually  con- 
necte<l  with  such  school  edifices  affords  him  pleasant  and  profitable  em- 
ployment when  out  of  school.  In  sparsely  settled  neighborhoods  of  the 
United  States  it  might  be  well  to  consider,  when  about  to  erect  a  school 
house,  whether  a  dwelling  part  connected  with»  it  would  not  be  expe- 
dient ;  for,  even  if  the  teacher  has  no  family  himself,  he  might,  by  hav- 
ing the  control  and  rental  of  the  dwelling,  as  part  of  his  comi)ensa- 
tion,  get  a  family  to  occupy  it  with  whom  he  could  board  pleasantly  ; 
and  if  he  should  have  a  family  of  his  own,  the  convenience,  in  such  a 
Neighborhood,  would  certainly  be  very  great. 

SCHOOL  HOUSE  FUENITUEE. 

The  desks  and  benches  in  only  three  of  the  rooms  can  be  described  and 
'ompare<l,  as*the  school-house  from  Saxony  is  not  thus  fiu^nished.     • 

In  the  Swedish  school-room  the  desks  and  seats  of  the  pui)ils  are 
eparate.  The  lids  of  the  desks  incline  slightly  inward  or  downward, 
^hile  in  the  narrow  level  space  at  the  top  of  each  desk  an  excavation  is 
aade  for  pens  and  another  for  the  inkstand ;  besides  which,  each  desk  is 
tirnislied  with  two  brass  supports,  which,  when  lifted  up,  afford  a  place 
gainst  which  a  copy  or  book  may  rest.  Tlie  seats  are  made  of  plain 
'oords,  with  board  backs,  in  the  form  of  a  chair,  but  are  rather  rough 
1  construction,  and,  we  should  think,  very  uncomfortable  to  sit  upon. 
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Tlie  tea<?hei''H  desk  is  supplied  with  drawers  and  other  appliances,  irell 
an-ang^ed  and  in  every  way  convenient. 

The  desks  of  the  PriLssian  scliool-house  consist  of  one  long,  flat  board, 
about  12  inches  wide,  witli  no  division  or  mark  to  indicate  the  spacie 
a^sii^ued  to  each  )mpil,  and  without  any  paiticuhir  ])hice  for  pens,  int 
ete.  Those  exhibited  are  alx>ut  15  fec^t  hm^,  leaving  about  2J  feet  on 
either  side  between  the  en<l  of  the  desks  and  the  walls.  The  seats  an* 
like  the  desks,  on<»  long,  flat  board,  only  that  they  an?  9  inches  instil 
of  12  in  width.  They  have  no  backs,  or  division  marks  to  desifo^te  the 
place  of  ea<»h  iHii)il.  The  teacher's  desk  is  only  a  plain  stand,  witlMMit 
conveniences  of  any  kind. 

In  the  American  school-house*  the  desk  and  sesit  of  each  (Mipil  ix  diit- 
tinct  and  se])arate,  and  lioth  are  fitttnl  up  \\ith  a  s])e<.*ial  \iew  to  couifort 
a«  well  as  convenience.  Not  only  are  they  comfortable  and  ix>nvenient, 
but  neat  withal,  and  the  most  tlnm^htless  or  mischevious  pupil  wcwW 
never  think  of  using  his  p(»nknife  to  defa<*e  either.  Here,  as  in  the  vwf 
of  the  whool-room,  the  remark  will  a])ply  that  nc^^itness  in  the  himiKhinc 
indu(;es  or  begets  habits  of  neatness  in  the  pupils.  Tlie  tejwhef's  dwk 
is  fitted  u])  with  dmwers  an<l  every  convenience. 

Of  the  three*  exhibits  of  school-room  furnitui"e  the  American  is  alto- 
gether the  best,  both  as  to  convenieiM*e,  comfoit,  and  neatness^  so  tliit 
here,  as  in  the  case  of  the  school-r(K)ms,  we  can  profit  nothing  from  thf 
exhibits  of  other  nations. 

APPAKATUS  FOR  PltOMOTlNCi  EDUCATION. 

In  considering  school  a]>]mratus,  and  such  other  ap]>liances  as  havr 
been  invented  and  used  i'ov  ]>romoting  (Mluciiton,  the  exhibits  maileHv 
two  other  nations,  viz. :  France  and  S]»ain,  should  Ih»  addinl  to  the  list. 

Commencing  again  with  Swed(»n,  a  large  variety  of  school  a))ii:initii^ 
of  abnost  every  sha])e  and  form,  is  to  be  foipid  on  exhibition,  some  i>f  whirl 
is  exceedingly  ingenious  and  curious,  and  couhl  scaively  fail  to  intern*, 
while  instructing  tin*  y<mnger  ]mpils.  Cohu'cd  counters,  stnuigonh<iri- 
zontal  wires.inan  upright  frame  ;  small bhu-k-boards,  with  movable slicki^ 
on  which  letters  and  figures  are  arranged  in  ditferent  oitlcrs :  anothtr 
board,  with  movabh*  metal  type,  which  aivjihiced  and  replaced  in  gn^uvt* 
and  mortises,  until  the  pupil  has  imitated  the  copy  before  him  :  bhicks. 
demonstrating  the  various  geometrical  figun^s;  ma]Ks  and  dniwinpii  in 
giva't  variety,  some  of  which  are  of  su]MTior  excM-ution  ;  a  large  swwwt- 
ment  of  school  books,  ]>rimary,  intermediate  and  classical:  dried  and 
ju'csst^d  s]>ecimens  of  the  flowers  and  ])lants  of  the  country  ;  andasnuD 
collection  of  minerals,  form  a  gcMieral  catalogue  of  this  exhibit.  \Wal«* 
find  here  models  of  gymnastic  ap])aratus,  surh  as  aiv  usimI  in  sonic  irf 
the  schools  of  the  count  rv. 

Passing  to  Prussia,  alM>ut  tin*  siime  van<*ty  of  s<'ho4)l  apparatus  and  api^U 
ances  is  to  found  as  in  Sweden,  togetlu^r  with  a  few  additions  worthy  rf 
not4^ — such  as  astronimiical  nmps  and  atlass^vs  of  suiK'inor  workniauship: 
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wings  of  steam  engines  and  of  other  mechanical  inventions ;  a  large 
iety  of  drawing  books,  embracing  almost  every  conceivable  subject ; 
«c  books  in  grejit  variety ;  and  8i)ecimens  of  worsted- work  and  em- 
idery,  done  by  the  female  pupils  of  theii'  common  schools.  The  addi- 
lal  exhibits  indicate,  in  a  manner,  the  special  bent  or  inclination  of 
popular  mind,  agd  the  Pnissians  are  fo>md  to  excel  in  the  very  jmrsuits 
accomplishments  which  are  taught  thus  early  to  their  children. 
1  the  Saxony  exhibit  is  found  most  of  the  school  apparatus  and  appli- 
es before  mentioned,  together  with  anatomical  atlasses;  a  variety  of 
ficial  globes,  admirably  executed ;  maps,  with  a  black  backgroimd, 
wring  the  starry  firmament,  and  others  in  hasHO*r€lievo ;  and  a  com- 
«  set  of  blocks,  illustrating  the  systems  of  crystallization. 

PHYSICAL  DEVELOPMENT— GY]VINASIUMS. 

he  great  feature  of  this  exhibit  is  the  beautiful  model  of  the  Normal 
miastic  School  at  Dresden,  representing  not  only  the  buildings  and 
imds,  but  each  and  every  contrivance  used  in  the  exercises.  This 
lei  stands  upon  a  large  table  or  platform. in  the  centre  of  the  room, 
apying  the  entire  space,  except  so  much  as  is  necessary  to  pass  around 
The  prominence  giv,en  to  this  exhibit  shows  how  large  a  share  of 
intion  the  subject  occupies  in  the  minds  of  the  educational  men  of  the 
ntry,  and  may  well  awaken  the  inquiry  in  other  countries  whether 
re  attention  to  this  branch  of  physical  education  would  not  be  bene- 
il  f  In  Saxony,  there  is  scarcely  a'  common  school  to  be  found  any- 
Bre  witlnmt  a  gymna.stic  department,  and  the  educational  men  of  the 
te  consider  it  quite  as  im2>ortant  to  develop  the  physical  as  the  mental 
•acity  of  the  pupils.  The  same  is  true  of  other  German  states,  though 
^  perhaps,  to  so  large  an  extent  as  in  Saxony.  ■ 

liat  such  exercises  i)romote  the  general  health  as  well  as  the  devel- 
aent  of  muscle  and  nerve  5  and  that  mental  develoiiment  cannot  pro- 
as favorably  and  rapidly  without  sound  health  and  a  proportional 
relopment  of  the  physical  system,  will  be  adniittt^d  by  all ;  and,  this 
nit^,  it  follows  that  a  portion  of  the  time  devoted  to  education  can- 
be  better  em2)lo3'ed  than  in  systematic  gymnastic  exercises, 
k.  few  schools  in  the  United  States,  of  the  higher  grades  only,  have 
led  gymnastics  to  their  other  exercises;  but  it  has  not  been  made 
Miy  of  the  States  a  part  of  the  common  school  system;  andthequerj- 
n  arises  whether  it  might  not  be  added  with  very  great  advantage  ? 
is  report  is  not  the  proper  place  in  which  to  argue  the  question  at 
g^h ;  it«  province  is  to  state  facts  and  throw  out  suggestions  for  the 
sideration  of  American  educators. 

SCHOOL  APPAKATUS  IN  THE  SPANISH  SECTION. 

Q  the  Spanish  department  of  public  instruction  there  is  a  larger 
iety  of  school  apparatus  and  appliances  for  the  promotion  of  educa- 
i  than  in  either  of  the  departments  heretofore  mentioned.    I  had  sup- 
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posed  that  Spain  was  so  far  behind  all  the  rest  of  the  civilized  woM 
in  matters  of  education  as  to  make  no  pretension  to  compete  widi  otter 
European  nations  in  this  paiticular ;  but  the  exhibit  which  she  mitai 
in  the  Exposition  {>roves  that  in  this  I  was  mistaken. 

In  addition  to  the  ordinary  school  apparatus  and  appliances  fomidii 
the  other  exhibits  there  are  several  pieces  of  peculiar  constmctioOf  shoV' 
ing  not  only  great  ingenuity,  but  a  depth  of  thought  and  a  wo: 
and  admirable  precision  of  mathematical  calculation.  Among  appuabi 
of  this  kind  several  movable  calculating  tables  may  be  mentioned,  w" 
by  a  simple  ailjustment,  will  give  correct  answers  to  mathematical 
blems  which  it  would  take  hours  to  solve  by  the  usiml  methods.  ItB 
'^  piano  geometrieoj'"  as  it  is  called  in  Spanish,  consisting  of  a  board,  abootll 
inches  scpuire,  in  which  holes  are  made  with  such  mathmatieal  pRa- 
sion,  that,  by  ])lacing  wires  with  b<>nt  iwints  and  in  lengths  to  mt 
the  different  distances  of  the  holes  from  each  other,  any  theoien  4 
geometry  <*an  Im?  accurately  demonstrated.  There  is  also  a  verj'  eomplrti 
series  of  nimlels,  showing  the  systems  of  crystallization,  arrangwli 
18  distinct  groups;  and  another  apparatus,  called  a  " mechanical triW 
for  teaching  to  ivad,**  wherein  the  letters  or  representative  signs  of  an- 
pie  sounds  and  articulations  are  separated  in  different  groniwc  Thwe 
letters  and  groups  are  i)rinted  on  ribbon  rollers,  placed  within  a  eaae,*^ 
face  of  which  has  small  oi)enings  through  which  these  letters  andgroi^ 
may  be  s<»en  isolated  or  in  combinations  as  the  teacher  may  determine  if 
the  adjusting  of  little  ])ins,  and  tlie  turning  of  a  crank  at  the  endof  ft§ 
uiuiglit  case.  The  a])paratus  is  sim])le,  though  ingeni(ms,  and  the  adTU- 
tage  claimed  for  it  is  that  it  shows  each  letter  wolatedn  and  prevei* 
thercl>y  learning  by  rote,  the  ])U]»il  being  necessjirily  led  to  distingnii 
th(»  letters  by  tln'ir  own  distinctive  forms  and  not  by  their  ivlative  onler,il 
he  too  fnMiuently  does  in  primers,  reading-frames,  and  n^ading  l>ook.si* 
which  U»tters  remain  always  in  the  same  relative  positions  in  which  th?, 
are  i)rinted.  Moreover,  as  the  im])il  does  not  know  which  letter  oreo* 
binatio!!  of  letters  will  ai)i>ear  at  the  opening  his  natural  curiosity  ke«|» 
him  constantly  attentive.  There  is,  also,  in  the  Spanish  department! 
great  variety  of  school  books ;  a  large  number  of  drax^ings,  some  of  vhi« 
are  admiraldy  executed;  and  some  handsome  s])ecimens of  worsted-'ro'* 
and  etnbroidery  done  by  jmpils  of  their  schools. 

SC:iI()()L    APPAKATrS    IN    FHAXl^E    AND    IN    THE   UOTBD 

STATES. 

Th(»  French  exhibit  of  s<*ho()l  ap]»aratus,  books,  etc.,  is  quite  externa^* 
embracing  almost  <'verything  usually  found  in  scluwls,  though  there i* 
nothing  to  be  se^m  in  the  whole  collection,  which  is  specially  neworadrafr 
tageous.  Indeed,  in  variety  of  ai>i)aratus  and  new  school  inventious^P^ 
excels  France,  a  ctmdition  of  things  which  no  one  could  have  expectw 
from  the  general  reputation  of  tin*  two  countries.  Statistics  show,  how- 
ever, that  the  number  who  can  neither  read  nor  write  in  France  is^^ff 
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;ieat;  and  not  until  recently  has  the  government  given  any  special  atteu- 
ion  to  the  common  schools  of  the  country',  though  meanwhile  ^ving  much 
attention  to  the  higher  branches  of  education. 

The  exhibit  of  school  apparatus  and  appliances  by  the  United  States 
lomes  next  in  order  but  neither  in  quantity  nor  variety  does  it  equal 
;he  exhibits  made  by  either  of  the  other  nations  referred  to.  This  is 
uncounted  for,  however,  in  part,  by  the  fact  that  our  exhibit  is  intended 
X)  illustrate  only  such  apparatus  and  appliances  as  are  used  in  the 
aro88-road  and  village  school,  such  as  the  school-house  itself  repre- 
Kiits,  whereas  the  exhibits  made  by  other  nations  include  such  as 
they  use  in  their  academies  and  higher  grade  of  schools  as  well.  What 
»'e  do  exhibit  of  maps,  charts,  artificial  globes,  geometric  blocks,  etc., 
Jtc.,  are  quite"  equal  in  quality  to  the  exhibits  of  other  nations,  and 
iiat  we  might  have  shown  a  much  larger  variety  had  we  included  such 
w  are  used  in  our  higher  grade  of  schools  is  well  known  to  all  who  have 
my  knowledge  of  the  schools  of  our  country.  It  is  true,  however,  that 
he  European  exhibits  show  some  articles  of  apparatus  and  appliances 
rhich  have  never  yet  been  introduced  into  our  schools. 

BENEFICIAL  EESULT8  OF  THE  EXHIBITION. 

Having  thus  taken  a  general  survey  of  the  exhibits  in  the  Exposition 
ilative  to  educational  matters  the  query  arises :  What  can  we  learn  and 
herein  can  we  be  benefited  from  the  exhibits  made! 
In  the  structure  of  our  school-houses  and  school^rooms,  and  in  the  com- 
>rt,  convenience,  and  neatness  of  our  school-desks  and  seats,  we  cannot, 
s  has  been  heretofore  intimated,  learn  anything  by  way  of  improvement, 
J  ours  are  much  superior  to  any  others  in  the  Exposition.  Gymnastic 
cercises  have  already  been  spoken  of  at  sufficient  length,  and  conclusions 
ay  be  drawn  by  the  educational  men  of  the  country.  Of  apparatus 
id  appliances,  as  explicit  a  description  has  been  given  as  is  possible 
ithout  drawings,  and  from  the  hints  thrown  out  the  mechanical  inge- 
lity  of  our  educators  can  easily  sui)ply  both  drawings  and  improved 
>paratiis  if  they  think  it  expedient  to  do  so. 

One  of  the  marked  differences  between  a  primary  education  in  the 
nited  States  and  Europe  is  the  greater  attention  which  the  educators 
the  latter  pay  to  drawing,  music,  and  mechanics.  These  branches  are 
ught  in  most  of  our  higher  grade  of  schools,  but  have  not  been  generally 
troduced  into  our  primary  or  common  schools.  In  Germany,  and  in 
me  other  portions  of  Europe,  you  will  hardly  find  a  boy  or  girl  of  ten 
ars  of  age  who  has  not  considerable  knowledge  of  music,  and  who  cannot 
ig,  or  play  upon  some  instrument,  or  both,  with  considerable  skill;  and 
e  same  may  be  said  of  the  sketching  or  drawing  of  natural  objects  and 
K^hanical  inventions.  That  these  accom2)lishments  afford  the  possessors 
ich  real  enjoyment,  and  tend  to  develop  any  latent  talent  they  may 
Bsess  of  an  artistic  or  mechanical  kind,  is  undoubtedly  true;  and 
a  consequence  of  thii  early  training  Europeans  excel  in  these  very 
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braiichcK.    In  these  particulars  we  can  learn  an  improving  letiHon  fromtk 
Exposition? 

Again,  in  the  exhibits  of  other  nations  collections  of  minerals^  and  o( 
drieil  and  pi'essed  flowers  and  plants,  peculiar  to  the  country,  are  to  be 
seen,  and  wliich,  in  a  small  way,  are  usual  in  their  primary  schooUi,  u 
well  as  in  those  of  a  higher  grade.  In  the  United  States  geological,  min- 
eralogical  and  botanical  collections  are  always  to  be  found  in  our  col- 
leges, and  often  in  academies  or  schools  of  a  high  grade;  but  seldom,  if 
ever,  in  onr  primary  schools.  Such  specimens  are  not  only  interesting 
as  curiosities,  but  in  case  any  of  the  pui)ils  shoiUd  be  studying  mineral- 
ogy,  geology,  or  botany,  they  woid<l  be  of  great  lulvantage  by  way  of 
illustration. 

It  woidd  be  a  very  ea^sy  matter  for  any  school  in  our  country  to  collect 
in  the  coui-se  of  a  few  years,  (^uite  a  cabinet  of  minends  and  a  hirge  variety 
of  i)ressed  flowers  and  ])1ant8,  i^eculiar  to  the  locality  in  which  the  school 
may  be  lo<'ate<l.  Let  the  tea<jher  say  to  the  pujuls,  "Bring  me  eveiy 
cunous  stone,  or  flower,  or  plant  that  you  may  find,  and  I  will  amiiip^ 
and  <*lasiiy  them  in  a  way  that  will  give  you  i)leasure  and  protit,'*  and 
he  would  soon  have  a  collection  of  which  he  might  well  be  pnnid.  To 
these,  a(hlitions  could  be  made  fi*om  time  to  time  (better  si>e<'imeiis  takin;; 
the  place  of  discarded  one^s)  imtil  the  collection  woidd  indeeil  Ih»  one  of 
scientific?  value,  as  w<»ll  as  of  advantage  to  the  pupils,  and  an  ornament 
to  the  schoolroom.  Herein,  too,  a  lesson  may  be  advantageously  IcaniKl 
from  thv  (»xhibits  of  other  nations,  and  it  would  be  gratifying  to  ht»ar  of 
the  g(*neral  adoption  of  this  i)lan  of  collecting  minerals  and  plants  by  the 
sch(M>ls  of  the  Unit^Ml  States. 

No  just  co!n])arisoii  can  really  be  madelx^tweeu  our  own  scluxd  system 
and  that  of  Tiluro]M»an  nations,  for  the  reason  that  the  ]K>litical  institu- 
tions and  th(»  ])eo]»le  of  our  own  and  of  EuroiK*an  nati(ms  aiv  so  entin*ly 
dissimilar.  AVhat  is  accei)table  to  them,  and  probably  l)eucfii*ial,  would 
not  be  at  all  acce]>table  or  ])rofitable  to  the  jK^ople  of  the  Tnited  Statns 
and  rivf  rrrsa.  Take,  for  instan<*e,  the  laws  of  Prussia,  the  nation  wliirh 
is  g(»nerally  acknowledged  to  W  in  advance  of  all  other  KumiH'an  nations 
in  educational  matters,  which  dire^'t  that  parents  and  guanlians  kMI 
keep  their  children  at  school  all  the  fchilc  Unnn  the  age  of  7  t4>  14,  and 
alfixes  s(»v(MT  penaltit^s  for  any  negle<'t  so  to  do.  This  ])lac<'s  the  ••ntin* 
diiTction  atid  control  of  the  public  s<*h(M)ls  in  the  hands  of  the  centrd 
government.  Now,  in  Prussia,  where  a  man  will  s<'ai*cely  st4»p  acn»ss  thf 
roa<l  to  visit  his  neighbor  without  a  law  authorizing  or  dirtH-ting  him 
to  do  so,  and  when*  all  i)ower  is  c(Mitere<l  in  the  king  and  his  ad\i!«ers. 
such  laws  iiYv  practical  and,  probably,  lK»nefi<'ial;  but  in  the  l"iiiuti 
States,  wlu»re  men  will  do  fi-om  their  own  free  choice  what  they  nmW 
scarcely  be  nnide  to  do  by  compulsatorv  laws;  when?  only  the  largi'st 
lilK'rty  of  action — so  long  as  it  interfers  not  with  the  action  or  rights  of 
otluTs — is  deemed  com])atible  with  i-epublican  institutions;  and  wheiv 
not  only  each  State, but  eaeh  county,  townshij),  city,  and  town, claims  thr 
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ige  of  regiilatiu^  its  own  school  aflfairs  in  many  important  particu- 
iich  laws  could  not  be  enacted,  or,  if  enacted,  would'  be  w^hoUy 
ative,a8  no  man  could  be  found  who  woidd  complain  of,  and  enforce 
«r  against,  his  neighbor. 

hout  attempting  any  extended  comparison  of  the  school  system  of 
lited  States  and  those  of  Eiiroi)ean  hations,  this  brief  rei>oit  upon 
-houses  and  the  means  of  promoting  and  extending  popidar  educa- 
re«x)ectfidly  submitted. 

J.  R.  FRBEjSB, 
United  States  Commissioner, 
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PREFACE. 


Tie  undersigned,  in  presenting  their  report,  desire  to  express  their 
cere  regret  that  the  government  of  the  United  States  had  not  com- 
w^ioned  some  officers  of  the  regular  army  to  fill  a  position  of  so  much 
[K)rtance — a  position  demanding  often  scientific  research,  and  techni- 
knowledge,  such  as  only  the  professional  soldier  or  engineer  may  be 
?ected  to  attain.  The  first  consideration  of  the  undersigned  has  been 
obtain  and  lay  before  the  government  the  best  information  on  all  sub- 
ts  referred  to  in  their  report.  So,  in  order  to  supplement  their  own 
lited  knowledge  of  some  of  the  subjects  treated  on,  they  have  made  a 
eral  use  of  such  official  documents  as  came  within  their  reach,  and 

0  of  any  published  accounts  which  appeared  in  the  leading  scientific 
i  other  journals  of  different  nations.  In  adopting  this  course,  they 
ieve  that  a  more  complete  view  of  the  entire  field  has  been  obtained 
m  if  they  had  relied  solely  on  their  own  resources.  It  is  also  their 
fcy  as  well  as  pleasure  to  state  that  in  many  cases  they  have  received 
St  valuable  information  and  assistance  from  exhibitors  or  their  agents. 
ovLgh  they  are  Mly  sensible  of  the  danger  of  trusting  to  ex  parte  state- 
nts  in  matters  of  this  nature,  they  believe  that  the  inventor  or  maker 
Ifenerally  best  able  to  describe  his  own  invention  or  manufacture;  and 
the  province  of  this  report  is  not  to  decide  upon  or  jeven  to  recommend 
)rovement8,  no  danger  can  possibly  result  from  thus  endeavoring  to 
ain  the  best  information  in  regard  to  new  inventions; 

n  dealing  with  a  subject  so  comprehensive  as  "war  materials,"  a  cer- 

1  cla.s8ification  was  indispensable;  hence  the  several  divisions  or 
ipters,  embracing  small-arms,  field  and  heavy  ordnance,  army  accou- 
wents,  iron-clads,  &c.  But  owing  to  the  irregularity  with  which  the 
)nnation  and  data  respecting  the  several  exhibits  were  obtained, 
re  arose,  in  certain  cases,  a  necessity  to  depart  in  some  degree  from 

strict  order  of  classification.  The  undersigned,  feeling  it  to  be  their 
y  to  notice  (though  not  on  exhibition  in  Paris)  any  important  improve- 
ttt  or  event  attracting  public  attention  and  bearing  on  the  questions 
3re  them,  desire  to  say  that  some  of  these  cases  also,  such  as  the 
^lish  trials  of  the  Rodman  gun  at  Shoeburyness,  may  appear  to  be 
of  place,  or  treated  in  a  manner  too  desultory,  because  these  events 
e  transpiring  while  this  report  was  being  written, 
[uch,  indeed  nearly  all,  that  has  been  said  about  our  16-inch  smooth- 
e  gun,  was  written  before  the  trial  against  the  8-inch  Warrior  target, 
li  100-pound  charges,  which  fairly  established  the  superiority  of 
erican  ordnance.    It  is  a  source  of  much  gratification  to  the  under- 
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signed  to  find  that  these  experiments  fully  conx)borate  the  conclusions 
previously  arrived  at  by  their  own  investigations  as  to  the  high  position 
taken  by  our  country  in  all  that  relates  to  modem  gunnery.  A  single 
shot  from  this  gun  not  only  saves  many  of  the  following  pages  from  being 
consigned  to  the  waste-basket,  but  acts  like  a  spell  on  the  Engli;^  press 
at  whose  suggestion  the  shot  was  fired.  One  of  the  leading  journals, 
after  the  first  trial  with  60-pound  charges,  said:  "From  the  spectacle  of 
this  cast-iron  leviathan  heaving  its  clumsy  shot  against  the  8-inch  target, 
at  a  distance  of  70  yards,  utterly  unable  to  penetrate  the  inner  shield, 
we  turn  to  the  contemplation  of  our  9-inch  Woolwich  gun,  penetrating 
the  same  target,  at  a  range  of  250  yards."  But  after  the  second  tiial, 
with  100-pound  charges,  we  find  the  same  journal  saying:  "We  most 
frankly  admit  that  we  have  ourselves,  in  common  with  all  experienced 
artillerists  of  this  country,  somewhat  underrated  the  powers  of  the 
American  ordnance.  We  did  not  think  that  the  gun  would  have  achieved 
this  success.  *  *  *  In  the  next  place  we  doubted  the  gun's  capabil- 
ity of  burning  so  large  a  charge  of  powder  before  the  shot  left  the  muuk, 
which  capability  is  now  fairly  established;  and  finally,  we  thouf^t  n 
probable  that  the  cast-iron  shot,  which  the  Americans  employ,  wooU 
break  up.  In  this  too  we  were  mistaken,  and  the  penet^ration  is  a/Hf 
acoamplu^  The  Times j  to  palliate  the  defeat  of  the  target,  says :  "  It  mint 
not  be  forgotten  that  the  target  had  been  struck,  on  previous  oocasioiii, 
by  more  than  11,000  pounds  of  iron  propelled  by  about  1,900  pounds  of 
gunpowder.''  But  the  writer  himself  seems  to  forget  that  he  is  sugges^ 
ing  a  most  powerful  argument  against  their  own  ordnance,  the  Amerieii 
gun  having  done  more  damage  with  one  round  than  the  Woolwich  gmtf 
did  with  fifty.  The  11,000  i)ounds  of  iron  and  1,900  pounds  of  powder, 
used  in  these  guns,  merely  made  a  few  small  round  holes  not  impossibk 
to  stop  up,  which  (with  the  exception,  perhaps,  of  a  few  men  killed  and 
wounded)  would  leave  the  ship  in  fair  fighting  condition ;  but  a  twen- 
tieth i)art  of  the  powder  and  iron,  when  fired  from  the  15-iueh  Kodman, 
made  a  hole  which  no  ingenuity  could  possibly  stop,  and  wliieh,  in  artioD, 
would  certainly  lead  to  the  surrender  or  destruction  of  any  vefiael  » 
protected. 

CHARLES  B.  NORTOX. 

WM.  J.  VALENTINE. 
Paris,  18C7. 
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METALLIC  CAETRroGES. 

Before  adverting  to  the  various  systems  of  breech-loading  rifles,  it  will 
i  necessary  to  refer  to  the  cartridge,  for,  in  truth,  most  of  the  riifles 
iliibited  have  been  invented  to  suit  the  cartridge,  instead  of  the  car- 
idge  being  devised  to  suit  the  riifle.  A  cariridge  containing  the  means 
'  its  own  ignition  is,  by  no  means,  a  recent  discovery,  for  such  a  car- 
idge  was  patented  as  eariy  as  1831,  and  in  1836  a  Parisian  gunmaker 
ttroduced  the  metallic  cartridge,  which,  with  certain  modifications,  is 
1  general  use  at  present  for  smooth-bore  sporting  arms.  The  needle-gun 
irtridge  has  been  ia  use  in  the  Prussian  service  many  years,  and  though 
[)t  metallic,  it  contains  its  own  ignition.  But  the  metallic  cartridge  for 
eapons  of  war  was  fli^t  largely  adopted  in  our  own  armies  during  the 
ibellion,  and  was,  as  4<lready  hinted,  the  parent  of  many  beautiful 
iventions  in  breech-loading  small  arms,  both  in  our  own  and  other  coun- 
les.  In  order  to  compare  this  with  other  cartridges,  a  brief  description 
ill  be  necessary,  and  for  a  comparative  description  of  several  of  the 
?8t-known  cartridges  we  ar*  chiefly  indebted  to  a  paper  read  by  Cap- 
lin  O'Hea,  before  the  Society  of  Arts  in  London. 

THE  AMERICAN  CARTRIDGE. 

The  American  is  a  simple,  metsilic  cartridge  consisting  of  four  parts, 
iinely,  the  shell,  the  fulminate,  th«  charge  of  gunpowder,  and  the  bullet, 
be  shell  is  formed  from  one  piece  cf  soft  copper — is  without  joining  or 
elding  of  any  kind,  being  punched  ir  plugged  out  from  the  solid  metal 
^  machinery,  and  is,  as  nearly  as  pojsible,  of  equal  substance  or  thick- 
^88  throughout,  for  the  purpose  of  ^^qual  expansion.  The  means  of 
mition  is  in  the  shell,  round  the  rim  ai  the  base,  and  when  loaded  with 
ie  charge  of  gunpowder,  this  shell  is  uade  to  grip  the  projectile  so  as 
>  unite  it  with  the  guni)owder  and  frdmiiate  in  one  compact  body.  The 
^ojectile  is  solid  and  composed  altogether  of  lead.    In  addition  to  the 
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small  number  of  its  component  parts,  this  cartridge  has  much  to  recom- 
mend it.  It  is  impervious  to  moisture,  and  may  even  be  used  after 
immersion  in  water.  It  is  gas-tight,  for  the  shell  expanding  with  the 
combustion  of  the  charge,  combined  with  the  resistance  offered  by  the 
initial  movement  of  the  bullet,  completely  seals  the  breech,  and  thus 
effectually  i)revents  the  escape  of  gas  breechwards.  It  has  the  addi- 
tional advantage,  that  the  copper  shell  can  be  reformed  and  reloaded 
after  the  contents  have  been  discharged.  The  original  shape  of  this  car- 
tridge case  was  cylindrical,  with  a  projection  at  the  base  for  the  fiolminate, 
and  to  help  the  extraction  of  the  expanded  shell;  but  some  modifications 
have  been  brought  into  use  with  particular  arms,  among  which  may  he 
mentioned  the  invention  of  General  Roberts.  The  peculiarity  of  this 
cartridge  is,  that  the  cylindrical  portion  of  it,  which  is  larger  than  thi 
bore  of  the  arm,  extends  into  the  barrel  but  a  short  distance,  when  the 
diameter  of  the  chamber,  as  well  a«  of  the  shell,  lessens  slightly,  until 
the  latter  joins  the  bullet.  This  facilitates  the  extraction  of  the  exi>aDded 
shell,  causes  more  even  expansion,  and  enables  the  cartridge  to  contain 
a  somewhat  increased  charge  of  powder. 

"The  Peabody,  Cochran,  and  Hammond  rifles,"  says  Captain  (XHea^ 
"are  the  only  American  breech-loaders  I  have  seen  using  a  metallic  eu- 
tridge,  with  a  charge  of  55  or  60  grains  of  powder.  However,  thisfiudt 
in  the  American  cartridge  could  easily  be  rectified.  Another  x>eculiarity 
of  American  amis  using  the  nieta-llic  cartridge  is,  that  the  diameter  acroM 
the  base  of  the  projectile  used  is  always  greater  than  tAat  of  the  bore  of 
the  rifle,  measuring  from  land  to  land,  or  the  raised  p<?rtion  of  the  rifling. 

"Polygonal  rifles,  such  as  the  Whitworth,  are  not  used  in  the  United 
Stiites,  consequently  the  bullet  is  forced  to  take  the  grooving  aa  it  passes 
through  the  barrel.  This  has  it*^  advantages.  It  is  impossible  the  bullet 
can  strip,  avoid  taking  or  lea\ing  the  grooves,  And  I  have  seldom  heard 
of  fractures." 

THE  BOXER  CARTRIDGE. 

The  Boxer  cartridge  for  the  Snider  rifl3  is  a  compound  metallic  car 
tridge,  for  though,  like  the  American,  it  consists  of  but  four  ]>arts,  the 
shell,  the  fulminate,  the  charge  of  pow?ler,  and  the  pnyectile,  S4>nie  of 
those  parts  are  coiniMUind  in  themselves  so  that,  in  truth,  it  consists  of 
14  parts,  some  of  which  are  doubtless  unne<*ess4iry.    Tlie  shell,  or  car- 
tridge-case, is  of  two  distinct  kinds  {%  metal — bniss  and  copi>er,  and  in 
three  distinct  parts,  namely,  the  ba**N  the  coil-shell,  and  the  cap  for  ful- 
minate ;  and  the  ju-ojectile  is  com^)sed  of  lead,  wckkI,  and  clay ;  wood 
for  the  centre  of  the  l)ulU»t,  and  chy  for  the  expanding  plug.    Tlie  cylin- 
drical poriion  of  the  cartridge-ca>i*  is  formed  of  a  little  over  two  tuntfof    J 
very  thin  sheet-bniss,  which  is  si|>1)OS«hI  to  l)e  expanded,  or  nitlier  slightly 
uncoiletl,  by  the  explosion,  then»by  avoiding  the  danger  of  fracture  rf 
metal  by  expansion,  and  of  consequent  gas  escain*,  even  though  the 
"mrtridge  be  u«hI  in  a  chamber  somewhat  larger  than  its  diameter.    The 
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the  cartridge  was  originaUy  of  thin  sheet-hraas,  which  ww  put 
»r  brass  of  mnch  greater  thickness  t^an  the  cylindrical  portion  to 
t  was  welded  or  soldered,  and  it  had  a  projection  to  stop  its  enter- 
far  into  the  barrel,  as  well  as  to  facihtate  its  extraction.  The 
ion  at  the  base  with  the  thin  sheet  was  sometimes  so  great,  that 
Ibmid  impossible,  by  the  ordinary  method,  to  extract  the  empty 
^-case ;  hence  the  change  to  a  thicker  base^  also  of  brass,  which 
w  given  place  to  a  base  of  iron.  The  weight  of  the  cartridge 
i  the  iH>wder  is  now  about  200  grains.  It  has,  therefore,  been 
try  to  reduce  the  weight  of  the  bullet  at  the  expense  of  the  utility 
weapon,  and  the  secret  of  the  conflicting  reports  made  to  the 
of  Commons  on  the  efficiency  of  this  cartridge  is,  that  in  the  sevr 
als  a  continual  change  of  cartridge  has  been  made — ^the  powder 
II  charge  being  constantly  varied.  This  cartridge  now  consists  of 
t  base  a  and  the  bra^  shell  b,  as  shown  in  the  woodcut.  As  the 
bell  is  not  soldered  to 
t  base,  a  pasteboard  wad 
ids  the  cap  and  fits  to 
tom  to  prevent  the  es- 
f  gas,  and  between  the 
and  the  bullet  there  is 
:  wad  of  cotton-wool  e. 
wntre  of  the  base  piece 
a  cap  of  copper,  which  j. 
a  the  means  of  igniting  ^ 
trge,  and  from  which  the  ^ 
^  derives  its  name,  cen- 
;■  For  the  purpose  of 
ig  in  the  new  projectile 
gb  dwreased  in  weight 
us)  the  length  and  figure 
Id,  as  also  with  a  view  to 
be  greater  weight  as  far 
<ible  from  the  centre  of 
n,  the  bullet  has  a  picket  of  wood  erunning  throngh  its  centre,  half- 
>m  the  apex  of  the  cone  towards  the  base.  At  the  base  is  a  cavitj- 
ling  au  expanding  plug  of  baked  earih  d,  which  latter  is  also  in- 
as  a  support  to  the  sides  after  expansion.  As  was  a  necessity 
le  old  muzzle-loaders,  the  bullet  for  the  present  breech-loading 
still  made  smaller  than  the  bore,  and  depends  for  expansion  into 
xtves  on  the  plug  of  baked  clay  at  the  base.  The  cartridge  is 
1  with  a  paper  covering,  attached  by  gum  to  protect  it  firom 
We  are  not  aware  that  this  cartridge-case  can  be  re-primed  and 
1  after  being  once  used.  The  charge  of  powder  is  75  grains, 
e  weight  of  60  rounds  is  about  six  pounds  ten  ounces.  With 
ce  tottie  efficiency  of  this  cartridge,  we  give  the  report  of  CHs-'g, 
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the  inspector-general  of  musketry,  FebruaFy  15, 1867,  which  wa 
by  order  of  Parliament,  on  the  22d  of  Febroary  last,  and  is  as 

^^  Sir  :  In  obedience  to  the  instructions  contained  in  yonr  letl 
29th  ultimo,  I  have  made  a  trial  of  the  ^central-fire  ball  cartrid^ 
up  with  a  shorter,  or  480  grains  bullet,  called  ^pattern  No.  3,' 
Snider  breech-loading  long  rifle,  and  have  now  the  honor  to  n 
the  information  of  His  Boyal  Highness  the  Field  Marshal  comi 
in-chief,  tliat  the  shooting  at  600  yards  is  equal  to,  and  at  ^ 
better,  than  that  of  the  muzzle-loading  long  Enfield  rifle,  patt4 
with  ordinary  ammunition,  vide  table  as  per  margin.  I  woold 
however,  that  the  angle  of  elevation  with  the  Snider  rifle  is  cons 
greater,  at  both  distances,  than  the  Enfield  rifle,  pattern  1853,  i 
the  bullet  is  fifty  grains  lighter.  I  need  hardly  observe,  that  vi 
curve  of  the  trajectory  is  considerably  increased,  (a  serious  dei 
military  arm,)  the  penetration,  owing  to  the  decrease  of  the  mo 
of  bullets,  must  be  considerably  less  than  with  the  ordinary 
loading  ammunition.  In  several  instances  the  cartridge-ca^  sti 
and  could  not  be  removed  without  the  ramrod.  The  rifle  foulei 
erably,  and  in  one  or  two  instances  there  was  a  slight  e^ape 
which  did  not,  however,  interfere  with  the  working  of  the  breei 
I  have  no  doubt  that  these  defects  will  be  easily  overcome  t 
process  of  manufacture  is  better  understood.  The  weather  I 
very  imsettled,  hene^  the  delay  in  making  the  trial  in  question 
report  consequent  thereon." 

Though  some  of  the  defects  of  this  cartridge  have  beeu  overeo 
the  date  of  the  above  report,  it  seems  strange  that  the  Britisb 
ment  should  persevere  at  great  expense  in  endeavoring  to  iuipn>> 
faulty  cartridge,  ^  when  a  superior  article  is  already  in  the  mar 
suitable  to  the  regulation  arm.  We  allude  to  the  cartridge  lately  i 
by  Mr.  Daw,  of  London,  a  compound  cartridge,  and  which, ; 
recent  inventions,  is  worthy  of  special  mention,  as  containing  soi 
liarities  of  novel  and  ingenious  description.  The  cartridge  is  n 
of  four  parts,  two  of  which  are  compound.  The  bullet,  as  in  th' 
has  the  wooden  picket  through  half  its  longer  axis,  and  the  clav 
the  base  for  exi)ansion.    Tlie  shell  is  also  of  brass,  and  in  thn 

*Lord  Bury  narrowly  escaped  being  killed  by  the  explosion  of  a  Boxer  cartri 
recently.  Ho  says:  **  At  the  first  shot  the  rifle  exploded  at  the  breech,  blowing 
covering  of  the  breech  and  twisting  the  internal  works.  I  found  myself  on  t 
bleeding  profusely  and  the  cartilage  of  my  nose  broken.  •  ^  *  •  From  the  a 
of  the  cartridge  it  is  evident  that  the  primary  cause  of  the  accident  is  the  barsti 
metal  base  of  the  cartridge. "  In  one  of  Colonel  Boxer's  latest  Patent  Specification 
"In  the  arrangement  heretofore  employed,  the  anvil  has  been  made  of  such  a  A 
the  cartridge  was  subjected  to  a  suflSciently  sharp  blow  it  could  pass,  more  or  les; 
into  the  percussion  cap,  so  as  to  strike  against  the  fulminating  compound,  and  tht 
the  cartridge. '*  The  improvements  introduced  in  this  patent  were  intended  to  cur 
other  defects  of  the  cartridge,  but  the  accident  to  Lord  Bury,  and  the  recent  fatal 
in  the  cartridge  factory  at  Woolwich,  show  that  the  Boxer  cartridge  is  still  veryc 
to  those  who  have  to  handle  it. 
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retaining  the  copper  cap  for  the  folminate  in  the  centre  ol  the  base.  In 
almost  all  other  respects  this  cartridge  differs  materially  from  the  Boxer. 
It  is  much  shorter  than  the  present  service  cartridge,  and  the  inventor 
consequently  claims  for  it  greater  facility  of  extraction  from  the  regula- 
tion arm.  The  cylindrical  portion  of  the  case  is  composed  of  a  little  over 
one  fold  of  thin  metal,  which,  being  united,  is  perfectly  gas-tight,  and, 
firom  the  slightness  of  this  one  fold,  of  little  or  no  weight,  and  of  great 
flexibility  and  toughness.  The  latter  is  a  marked  advantage  over  stouter 
metal,  as  the  case,  on  the  ignition  of  the  charge,  cannot  fail  to  take  the 
form  of  the  breech,  or  chamber,  in  which  it  is  enclosed,  and  cannot 
impede,  in  the  least,  the  extraction  of  the  shell  after  the  explosion,  as  the 
sudden  alteration  of  the  temperature,  after  the  gas  leaves  the  barrel, 
causes  a  slight  contraction  of  the  metallic  shell.  It  is  waterproof  as  well 
as  gas-tight,  requiring  no  paper  covering  or  lubrication,  as,  in  addition 
to  the  shell  being  joined  by  cement  or  solder,  it  grips  the  bullet  closely 
above  the  cannelures,  or  grooves,  and  thus  the  projectile,  with  the  powder 
and  fulminate,  are  held  together  in  one  compact  body  by  the  slight  shell. ' 
The  weight  of  sixty  rounds  of  this  cartridge  is  five  pounds  eleven  ounces, 
the  weight  of  bullet  465  grains,  that  of  shell  and  fulminate  105  grains, 
and  the  charge  of  gunpowder  is  65  grains. 

PAPER  CARTRIDGES. 

THE   CHASSEPOT  CARTRIDGE. 

The  Chassepot  cartridge  is  not,  correctly  speaking,  a  metallic  cartridge. 
As  described  in  the  specification,  it  consists  of  six  parts,  namely^  the 
priming,  the  i)owder-case,  the  powder,  the  pasteboard  wad,  the  ball-case, 
and  the  ball.  The  priming  consists  of  a  copper  cap,  like  the  ordinary 
military  percussion  cap,  but  of  smaller  dimensions.  It  is  formed  at  the 
bottom  with  two  holes,  diametrically  opposite  each  other,  intended  to 
give  free  passage  to  the  charge  of  powder  for  the  spark  or  flash,  the  ful- 
minating powder  being  placed  at  the  bottom  of  this  cap;  a  small  plug  of 
cloth  or  wax  covers  it,  so  as  to  protect  it  from  external  concussion.  The 
cap  is  then  covered  with  a  thin  washer  of  brass,  copper,  or  other  metal, 
which  is  pasted  upon  or  attached  to  paper  for  forming  the  base  ot  the 
cartridge,  and  the  priming  is  thus  complete.  The  powder-case  is  formed 
from  a  rectangular  piece  of  paper,  rolled  upon  a  mandril,  and  pasted  at 
the  edges.  When  the  case  is  dry  the  priming  is  inserted  with  a  mandril, 
and  the  end  of  the  case  is  then  closed  and  pasted.  The  case  being  thus 
prepared,  the  charge  of  powder  is  inserted,  and  is  pushed  down  gently 
to  give  rigidity  to  the  cartridge.  A  pasteboard  wad  is  next  placed  on 
the  powder,  formed  with  a  hole,  into  which  the  twisted  end  of  the  paper 
of  the  case  is  inserted,  the  excess  of  pai)er  being  cut  off'.  The  ball-case 
is  composed  of  a  paper  jacket,  having  two  folds  of  paper  pasted  and 
closed  at  one  end  only.  The  ball  is  of  an  elongated  tapered  form,  with 
a  flange  at  the  base.    After  placing  the  ball  in  its  case,  this  case  is  con- 


'  nected  to  till'  powdpr-t-ase  by  a  striug  or  thread  passed  roiiiid  a  jcnavf 
on  ea«h  case  a  slight  distance  behind  the  wad.  Finally,  thv  i-artriil^ 
is  greased. 

THE  PBUSSIAM  NEEDLE-GUN  CARTRIDGE. 

The  cartridge  of  the  Zundnadelgetcfhr,  op  Prussian  netMlIe-gnn.  is  pert 
liarly  its  nvm;  made  for  tliis  gun,  it  can  only  he  used  in  it,  or  in  »  go 
having  a  nee(ile  arrangement  to  reach  the  fulminate  throngh  the  i>owd« 
It  consists  mainly  of  fonr  parts,  not  enclosed  in  a  metallic,  hut  a  |«|" 
cover.  These  parts  iii'e  the  powder,  the  fiilmjnating  cap,  the  carrier-wiH 
and  flic  Imllet.  The  latter  in  of  an  acorn  shape,  and  weiglis  alfoiit  h 
ounce,  and  the  I'liaigc  of  powder  is  76  grains.  The  distinguishing  fpiituiv 
of  this  cartridge,  as  will  b<'  seen  Ii 
I  the  annexe<l  woodcnt.  are  the  ranin 
I  wad  w  and  the  cap  c  The  OHrricrww 
s  formed  of  striiw  of  jmixT,  inould« 


Tlie  Deedltt-guu  cat  I  ridge. 


into  the  proper  shape  by  heavy  piw 


saiv,  aud  itfl  uses  are  as  follows:  It  holds  the  cap  c,  containiug  thf 
fulminating  compound,  protecting  it  from  chemical  iufluemt?  or  otbff 
injury;  it  receives  the  first  impulse  of  the  esplosiou  aud  truusniit^iilc 
the  bnllet,  thereby  e>conomizing  the  force  of  the  i>owder;  it  is  comprriM 
into  the  grooves  of  the  rilling  aud  thiui  imparts  a  rotary  motion  lu  Ht 
bullet,  which  does  not  itself  touch  the  hanvl,  aud  hence  the  gn<oM 
never  get  clnggeil  with  lead;  finally,  it  cleanses  the  barrel  nt  every  4 
charge  of  the  gun.    The  wad  a«^comi>anies  the  Imllet  through  mmf 
60  yards  of  its  flight,  aud  about  20  yards  from  the  gun  it  strikes  a 
about  three  or  four  inches  lielow  the  hidlet-mark,  and  at  this 
will  pien^e  a  piue  hoard  of  over  half  an  inch  in  thickness,  no  tha^ 
short  range,  the  gun  may  be  said  to  carry  two  projei^tile*.     This,  t 
ever,  may  not  always  l>e  an  advantage,  as  in  the  case  of  firing  over  ft] 
of  troops,  at  some  distnnce  in  fhjnt,  the  wad  might  kill  nrwoiuidsfti 
insteml  of  a  ft»e.    The  fulminate  of  the  needle-gun  cartridge  wbm  at' 
time  believed  to  be  kept  a  secret,  but  it  is  now  geiiendly  known  to  com 
of  a  mistuTo  of  ehlonite  of  potash,  antimony  and  sulphur,  in  the  pni| 
tiona  of  five  to  three,  to  two  of  the  respective  chemicals.     An  alft 
stflte«l,  the  cartridge  is  envelo{>eil  in  a  {uiiier  case;  this  ra«*e  in  alnMNi 
not  entirely,  consiuuwl  by  the  combustion  of  the  powd^-r,  and,  la  U 
its  complete  consumption,  a  certain  amount  of  air  is  proviiled  for  bf 
aiTH^humber,  or  C4l^'ity,  snn'ounding  the  fon>-part.  of  the  nemlle-giri 
lieuce  there  is  no  empty  liartridge  to  take  out  of  the  gun  before  reluiid 
The  ignition  of  the  jMwder  fi-oni  the  front  is,  however,  the  grMtt  felt 
in  the  needle-gun,  as  by  this  means  it  in  all  i-onsurnerl  and 
ofTcctive.     Rut  whether  this  niethwl  ]>OHS4-sscssul1icient  lulvantagMi 
tbecentral-hn^  or  rim  t\dminatc,  to  counterbalance  the  dinadi 
attending  the  delicate  and  complicate<l  mechanism  of  the 
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will  be  better  appreciated  after  the  several  guns  themselves  have  been 
contrasted  or  compared.  As  to  the  comparative  merits  of  central-fire 
and  hm-ignition  cartridges,  though  the  former  may,  in  theory,  possess 
some  advantages  over  the  latter,  yet  there  are  weighty  reasons  and  argu- 
mente  against  the  use  of  the  central-fire  system  specially  applicable  to 
the  United  States,  where  magazine  arms,  such  as  the  Spencer,  abound. 
These  cartridges  cannot  with  safety  be  used  in  magazine  arms,  if,  as  at 
present,  they  carry  a  conical  projectile,  the  point  of  which,  in  loading, 
would  impinge  on  and  ignite  the  cartridge  in  front  while  in  the  mag- 
azine. 

There  are  many  cartridges  in  the  Exhibition  which  possess  some  pecu- 
liarity or  novelty  to  recommend  them,  but  to  give  even  a  brief  description 
of  each  would  exceed  the  limits  of  a  report  of  this  nature;  besides, 
though  these  inventions  may  each  possess  one  or  two  features  of  interest, 
the  cartridge  must  be  looked  at  as  a  whole,  and  those  have  been  selected 
for  illustration  which  experience  has  proved  to  combine  the  most  advan- 
tages. 

REMAEKS  ON  CARTRroGES. 

Captain  O'Hea,  in  concluding  his  interesting  remarks  on  cartridges, 
says: 

"In  the  metallic,  there  appear  to  me  in  addition  to  the  great  essential 
of  a  sufficient  charge  of  powder  for  the  diameter  and  length  of  the 
bore  and  weight  of  projectile,  five  other  requisites  for  insuring  a  favor- 
able result,  or  return,  in  the  use  of  the  metallic  cartridge : 

"Ist.  That  the  shell  or  case  be  made  of  such  description,  or  substance, 

w  will  insure  its  expanding  or  contracting,  but  not  fracturing.    2d.  That 

the  shell  be  formed  of  one  piece  if  of  soft  metal,  and  of  one  fold  if  of 

hittder  or  medium  metal,  and  that  it  be  gas-tight,  limited  as  to  i)ower  of 

and  space  for  expansion.    3d.  That  the  expansion  of  different  metals 

being  unequal,  the  insertion  in  any  part  of  the  shell  of  any  foreign 

pfeoe  of  metal,  or  even  of  a  distinct  piece  of  metal  of  the  same  kind,  be 

avoided  as  tending  to  weaken  or  fracture  it,  and  increase  the  cost  of  man- 

i>&cture;  the  fulminate  ought  also  to  be  placed  somewhere  on  the  inner 

snrface  at  the  base  of  the  shell,  no  matter  how  that  surface  may  be 

niodelled.    4th.  That  the  shell  grip  the  bullet,  so  that  the  cartridge  may 

be  impervious  to  moisture,  and  that  the  expansion  of  the  shell  may  be 

compulsory  or  inevitable  on  the  expulsion  of  the  bullet.    5th.  Tliat  the 

base  of  the  projectile  be  of  such  a  diameter  that  it  is  not  only  forced  to 

Wie  the  grooves  as  it  enters  the  rifled  portion  of  the  barrel,  but  that 

aD  chance  of  gas  escape  round  the  bullet  is  impossible,  and  that  the  latter 

(Contains  no  foreign  substance  or  body  that  would  make  it  liable  to  frac- 

Inre  on  being  driven  into  the  bore,  or  make  the  manufacture  of  it  com- 

)licated  or  difficult  under  any  circumstances." 

These  requisites,  with  the  exception  of  a  "  sufficient  charge  of  powder" 
-a  defect  easily  remedied — are  all  combined  in  the  American  cartridge 
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already  referred  to.  The  very  thin  cylindrical  case  of  Mr.  1 
tridge^  possesses  some  advantages  over  the  heavier  shell  of  the  1 
bnt  Mr.  Daw's  is  a  central-fire  cartridge,  and  therefore  unsuite 
azine  arms.  like  the  Boxer,  it  is  uncertain  whether  it  can  1 
after  firing,  an  advantage  possessed  by  the  American  cartrid| 
combined  with  its  simplicity  and  cheapness,  gives  it,  in  our  op 
first  place  among  the  many  cartridges  that  have  come  under  < 
vation. 


^  The  Small-anus  Committee  have  (March,  1863)  awarded  Mr.  Daw  the  firet  pi 
for  hU  cartridges. 


CHAPTER  II. 
BREECH-LOADING  SMALL-ARMS 

Keedle-gun— Spencer  rifle—Ball  and  Lamson's  rifle— Snider  rifle— Vienna 
RIFLE  competition— Remington  rifle— Peabody  rifle — Rifle  competition  in 
England — Albini  and  Braedlin  gun— Burton  gun— Berdan  rifle— Henry 
RIFLE— Hammond- RIFLE— Martini  rifle — Sharp's  rifle— Successful  competi- 
tors—Table OF  PROMINENT  RIFLES— CHASSEPOT  RIFLE— FRENCH  BREECH-LOAD- 
ERS—ELECTRIC  GUN — JoNEs*s  RIFLE— Summary. 

THE  PRUSSIAN  IJ^EDLE-GXTN. 

The  Prussian  Ziindnadelgewehrj  or  needle-gun,  is  on  several  grounds 
entitled  to  the  precedence  in  any  notice  of  breech-loading  fire-arms. 
^^,  because  it  has  for  upwards  of  twenty  years  been  the  regular  arm 
^f  a  great  European  power;  secondly,  on  account  of  the  important  part 
^hich  it  played  in  the  late  war  with  Austria;  and  finally,  because,  unlike 
breech-loaders  generally,  it  possesses  a  peculiar  mechanical  arrangement, 
^d  was  not  invented  to  suit  some  particular  cartridge  previously  in  use 
Bor  other  arms.  The  needle-gun  is  not  exhibited  by  the  Prussian  gov- 
^nment,  but  is  included  among  the  arms  of  several  private  makers  of 
Prance  and  other  countries. 

It  is  generally  believed  that  the  success  of  this  weapon  in  the  late  war 
'^  due  to  the  fact  of  its  being  a  breech-loader,  rather  than  to  any  virtue 
^pendent  on  the  feature  of  its  construction  from  which  it  derives  its 
^me,  and  perhaps  any  other  good  breech-loader  would  have  had  an  equal 
^vantage  over  the  muzzle-loading  arm,  with  which  the  opposing  army 
•^as  furnished.  Besides,  the  needle-gun  was  not  a  novelty  to  the  Prus- 
sian soldier,  60,000  of  these  guns,  on  an  imi)roved  plan,  having  cast-steel 
t^arrels,  were  served  out  as  early  as  1841,  a  hundred  men  of  every  bat- 
■^lion  of  the  line  being  equipped  with  them,  and  the  use  of  the  gun  by 
*e  Prussian  infantry  became  general  about  1848. 

The  factories  of  Spandau,  Sommerada,  Erfurt  and  Danzig,  can  pro- 
Ince  over  100,000  guns  annually,  and  the  number  possessed  by  Prussia 
^fore  the  war  amounted  to  600,000.  The  royal  decree  justifying  the 
^option  of  the  needle-gun  came  from  a  King  who  had  served  a  good 
^prenticeship  to  the  military  art,  ^.nd  contained  the  following  passage, 
^lUch,  read  in  the  light  afforded  by  the  late  war  with  Austria,  seems  to 
*Ve  a  prophetic  import: 

*'The  rifled  needle-gun  is,  according  to  our  present  conviction,  the  per- 
^tion  of  military  arms,  and  its  practical  introduction  ^ill,  Xkft  ^wsXiV.^ 
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lead  to  ite  adoptioii  in  all  braachea  of  the  service.  The  zenlt  of  i 
OOB  experimentB  nuBde  qb  appreciate  this  invention  as  a  special  db 
tion  of  Providence  for  the  strengthening  of  onr  national  teaonre 
ve  cherish  the  hope  tliat  the  system  may  be  kept  secret,  ontil  tb 
part  vhich  it  is  destined  to  play  in  history  may  conple  it  villi  A 
of  Fmssian  arms  and  the  extensiou  of  empire." 

The  following  description  of  tbe  meobanism  of  the  needlft 
abridged  from  a  paper  in  an  English  periodical,  Once  a  Wedc,  i 
been  verified  by  examinations  of  the  weapon,  as  exhibited  by  the 
makers  in  the  Exhibition : 
The  Aindamental  principle  of  the  needle-gnn,  as  already  stat 
in  this:  that  a  eartiidg 
ployed  which  contains 
itself  the  ftdminadn, 
pound  that  is  to  ignitet 
der,  and  ainoe  this  ta 
lies  bnried  between  the 
and  the  ballet,  it  can 
reached  and  stmck,  an 
Ignited,  by  a  needle  ) 
the  cartridge.  The  p 
featnresfrf  themechai 
aa  follows:  flrat,  (be 
with  the  feature  mot 
riouB,)  the  needle,  Si< 
bolder  or  belt,  enciid 
spiral  spring,  the  n 
which  is  to  dart  the 
into  the  e^loaire 
second,  the  lock,  or  ^i 
for  dzawing  the  needle 
put  it  into  connection  i 
trigger;  Uiird,  the  d 
which  forms  tlie  Ineee 
and  which  cames  a  lit 
or  guide,  through  wk 
needle  passes  to  theta 
The  whole  of  tMs  mcc 
is  carried  in  acylindiic 
which  is  fixed  to  the  * 
bands,  and  into  whidi  i 
Hm  PnuBlBD  naadla-gnn.  rel  is  screwed,  so  thatt 

fonnit,  aa  it  were,  aprolong»tion  of  the  barrel;  lastiy,tiM»eisthe 
wlilfh,  wlmn  pulltHl,  dischar^H  the  needle  from  its  detaining  catd 
Utfmi  VHriouH  parts  are  disposed,  and  what  is  their  action,  will,  we  1 
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nade  clear  by  the  accompanying  diagram  and  the  following  description, 
rhe  illustration  shows  the  position  of  the  parts  at  the  moment  of  firing, 
just  as  the  needle  has  struck  the  fulminate.  A  is  the  needle-bolt  carrying 
the  needle,  and  fiumished  with  two  shoulders  or  projections,  a  and  rf,  the 
hinder  part  passing  through  the  spiral  spring. 

BB  is  the  lock  for  drawing  the  needle-bolt  back;  it  is  in  the  form  of  a 
little  tube  with  a  projecting  thumb-piece  at  one  end,  and  a  little  tooth  or 
catch  (catehing  the  projection  a  of  the  needle-bolt)  at  the  other;  it  is, 
moreover,  held  in  its  place  by  the  locking  spring  h^  but  can  be  drawn 
back  when  h  is  pressed  down. 

CC  is  the  chamber,  also  tubular,  in  which  is  fixed  the  needle-guide  d. 
Tkis  chamber  slides  backwards  and  forwards  in  the  outer  case,  by  an 
action  precisely  similar  to  a  street-door  bolt,  and  it  is  furnished  on  the 
oatside  with  a  knob  or  handle  by  which  to  move  it,  bolt-fashion,  a  slot 
(not  shown  in  the  sectional  drawing)  being  cut  lengthwise  in  it  to  allow 
it  to  pass  the  catch  h.  Its  bevelled  or  conical  end  exactly  fits  the  cor- 
responding bevelled  or  conical  end  of  the  barrel,  and  it  is  forced  into 
close  contact  with  the  latter  by  a  sidewise  motion  of  the  knob,  (bolt  fashion 
again,)  which  motion,  by  thrusting  the  base  of  the  knob  e  against  th(» 
jlightly  inclined  edge  /  of  a  slot  in  the  outer  case,  jams  the  two  bev- 
elled surfaces  together,  and  thus  tightly' closes  the  breech. 

D  is  the  trigger  acting  upon  the  spring  g^  and  thifs  upon  the  catch  /<. 
It  will  be  seen  that  the  upper  surface  of  the  trigger's  horizontal  arm 
takes  its  purchase  against  the  under  side  of  the  case  and  that  it  is  fum- 
lAed  with  three  knuckles  or  points  of  pressure ;  and  it  will  easily  be 
imderstood  that,  according  as  either  of  these  are  pressed  against  the 
case,  (by  pull  upon  the  trigger,)  so  will  the  catch  h  be  drawn  down  to  a 
greater  distance.  The  first  one  is  in  bearing  when  the  gun  is  out  of  use, 
mr  immediately  after  firing ;  when  the  second  or  middle  one  is  brought 
to  bear,  the  catch  h  is  drawn  down  sufficiently  to  allow  the  needle-bolt 
riioolder  a  to  pass  over  it;  when  the  third  is  brought  to  bear,  h  is  so  far 
withdrawn  that  the  whole  of  the  lock-tube  BB  will  pa«s  over  it,  so  that 
ft  soldier  can,  if  necessary,  disable  his  gun  in  a  moment;  if  he  has  to 
Kitreat,  lea\'ing  his  gun  behind  him,  he  merely  pulls  the  trigger  ver^' 
hard  and  draws  BB  out  by  the  thumb-i)iece,  and  he  leaves  behind  him 
an  emptj',  useless  barrel. 

These  various  parts  are  thus  manipulated  in  the  process  of  loading 
and  firing:  '  ^ 

First,  the  thimib  is  jiressed  upon  the  spring  h^  and  by  means  of  thc^ 
Bmmb-piece  the  small  lock-tube  is  drawn  back,  pulling  with  it,  by  means 
rfthe  little  tooth  at  the  opposite  end,  the  needle-bolt,  till  the  shoulder  a 
*  caught  behind  the  trigger-catch  h.  Then,  by  jmlling  tlu»  knob  a  little 
^  one  side,  and  at  the  sjime  time  pushing  it  towards  the  bntt-<»nd(>f  tlu» 
'^k,  the  chamber  CC,  with  tlie  needle-guide,  is  slid  back,  and  a  Idear 
Pace  is  left  in  that  part  of  the  case  which  is  in  our  drawing  occupied  by 
'^^  needle-guide.  Through  the  opening  thus  made  tin*  cartiidge  is 
2m  w 
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inserted  into  the  end  of  the  barrel,  as  shown  by  the  dotted  lines  in  tl 
diagram.  The  chamber  is  then  bolted  up  again,  and  the  thomb-pie 
(and  so  the  lock)  is  pushed  forwaixt  to  it«  original  ponition.  The  positifl 
of  things  is  then  just  as  shown,  with  the  excei)tion  that  the  needle-bd 
and  with  it  the  needle,  is  held  back  by  the  shoulder  a  catching  again 
the  trigger-detent  A,  the  spiral  spring  being  of  course  compressed  or  i 
tension.  The  gun  is  then  ready  for  firing,  the  trigger  is  pulled,  h  i 
drawn  down,  and  the  spring,  released,  darts  the  needle  through  d 
guide  into  the  cartridge,  the  blunt  end  of  the  needle  shari)ly  striking  fl 
fulminate  and  thus  igniting  the  charge. 

The  barrel  of  the  gun  is,  in  the  latent  pattern,  32  inches  long  and  ffl 
tenths  of  an  inch  bore,  the  breech  end  being  widened  out  to  admit  th 
cartridge  easily;  and  it  is  rifled  with  four  grooves,  three-bundredthso 
an  inch  deep,  the  rifling  taking  one  turn  in  28J  inches.  The  total  wei(^ 
of  the  gun,  Avithout  the  sword-bayonet,  is  lOf  pounds. 

The  advantages  claimed  for  the  needle-gun  are  chiefly  these:  That  th 
bullet  is  proi)elled  through  rifled  grooves  without  violent  forcing  iifc 
the  barrel — indeed,  without  coming  into  contact  with  it;  that  the  loadiBj 
is  simple  and  rapid,  tlie  ball,  powder,  and  cap  being  contained  in  A 
cartridge;  that  the  loading  is  from  the  breech;  that  the  combustion < 
the  i)owder  and  cartridge-case  is  more  complete  than  in  any  olh 
guns;  that  the  escaping  gas  carries  but  little  smoke  with  it;  thattt 
gun  is  instantly  disabled,  if  necessarj'.  Some  of  these  advantages  u 
of  course,  common  to  most  breech-loaders;  but  there  is  one  esiHH*ial  mc 
in  the  needle-gun  that  is  not  so  common  to  other  constnictions,  and  tl 
is  the  ease  with  which  the  mechanism  can  be  made  and  put  togeth 
Concerning  the  durability'  of  the  gun,  it  is  said  that  many  of  the  batt 
ions  of  Prussian  fusiliers  are  using  now  the  very  guns  s(»r^'ed  out  in  18 

Notwithstanding  the  many  advantages  claimed  for  the  neiMlh»-guu,  a 
which  it  has  proved  itself  to  jkjsscss — jit  least  over  the  Austrian  muu 
loaders — it  seems  to  make  slow  progress  in  other  countries,  now  that 
])rincii)les  and  mechanism  njv  generally  kntmni.  Tliis  cannot 
accounted  for  by  sui)i)Osing  that  other  states  have  got  some  sati^dOM^Ii 
gun  of  their  own;  the  late  rifie  comiK»tition  at  Vienna,  and  the  nm 
rifle  trials  in  Great  Britain,  our  own,  and  other  countries  show  that  i 
various  governments,  and  military  men  geniTally,  aiv  not  saitisfled  tl 
the  victors'  of  the  needle-gun  is  conclusive,  or  that  a  snfticiently  relia 
breech-loa<ler  litis  yet  been  produced.  The  chief  objec^tions  to  the  new 
gun  are  doubtless  the  danger  attt^ndiug  the  transixutation  of  its  pa] 
cartridge,  and  the  delicacy  and  complication  of  its  mechanicail  arraDj 
ments.  The  cartridge,  unlike  the  metallic,  d(H\s  not  assist  in  any  w 
to  prevent  the  es<*aiM*  of  gas  bn»echwanls,  so  the  junctii»n  of  t 
chamber-<!lost»r  or  breech -bolt  with  the  banvl  must  Ih»  a  jn^rfect  mwha: 
cal  ftt,  like  the  safety-valve  ot  a  steam  boiler.  If  a  little  sand  wew 
get  into  the  joint,  an  injurious  escajM?  of  gas  would  W  inevitable, 
if  the  spinxl  spring  that  i>rojects  the  needle  were  to  come  in  iXMil* 
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* 

fiQi  salt  water^  the  weapon  would  speedily  become  ineffective.  At 
tiie  Vienna  trials,  the  Bemington  rifle  was  several  times  covered  with 
dnst  and  left  exposed  to  the  influence  of  damp*  all  night,  without  inter- 
liBring  with  the  action  of  the  gun.  The  Spencer  rifle,  also,  has  not  only 
been  covered  with  sand,  but  immersed  in  salt  water  and  left  exposed 
to  24  tours,  and  the  report  of  General  (then  Captain)  Dyer  says,  "  The 
nfle  was  then  loaded  and  fired  without  difficulty.  It  was  not  cleaned 
^  during  the  firing,  and  it  appeared  to  work  as  well  at  the  end  as  at  the 
beginning."  The  needle-gun,  subjected  to  such  treatment,  would  doubt- 
less be  unserviceable  without  a  thorough  cleansing,  or  if  worked  with 
wet  sand  among  its  movements  the  perfect  fit  of  the  movable  part  to 
the  barrel  would  be  destroyed.  Considered  mechanically,  the  needle- 
gun  seemS'  incapable  of  standing  rough  usage  for  a  lengthened  period, 
andtthe  late  war  with  Austria  was  too  brief  to  set  this  question  at  rest. 
Nevertheless,  the  important  part  which  it  took  in  great  battles,  rendered 
decisive  through  its  agency,  and  the  influence  it  thus  had  in  shortening 
the  war,  wiU  always  secure  for  the  needle-gun  a  careM  consideration. 

THE  SPENTCEE  EIFLE. 

The  Spencer  rifle,  exhibited  by  the  Spencer  Bepeating-rifle  Company, 
of  Boston,  may  next  claim  attention  on  account  of  the  important  influ- 
ence it  had  on  the  late  rebellion.  If  it  has  not  occupy  so  prominent  or 
«xcliisive  a  position  in  America  as  the  needle-gun  has  in  Europe,  it  was 
not  the  fault  of  the  weapon  itseli^  but  rather  because  our  longer  struggle 
called  many  comi)eting  weapons  into  the  fleld,  several  of  which  would, 
donbtless,  be  able  to  hold  their  ground  against  the  needle-gun. 

Although  the  Si)encer  rifle  and  its  capabilities  are  better  known  to 
the  War  Department  and  the  American  public  than  to  the  governments 
and  people  of  Europe,  still,  in  a  report  in  which  the  arms  of  other 
nations  will  occupy  a  prominent  position,  we  believe  it  would  be  inju- 
dieions  to  pass  over,  in  silence,  the  efforts  made  by  our  own  countrymen 

J    to  bring  to  a  triumphant  close  one  of  the  most  dreadful  wars  recorded  in 

•    history.     On  this  war  the  influence  of  the  Si)encer  rifle,  among  new 

^    weapons,  was  of  no  secondary  importance. 

I  .  This  rifle  is  both  a  breech-loader  and  a  repeater.  Seven  cartridges  are 
deposited  in  a  magazine  located  in  the  butt  of  the  gun,  and  are  thrown 
forward  to  the  chamber  as  required.    An  ordinarily  skilled  marksman  can 

'  discharge  the  seven  loads  in  twelve  seconds,  while  a  platoon  of  soldiers 
can  fire,  with  good  aim,  at  the  j^te  of  once  every  three  seconds.  When 
the  seven  charges  are  fired  the  magazine  can  be  refilled  in  about  half 
^e  time  required  to  ram  and  cap  the  single  charge  of  a  muzzle-loading 
^ii^et  It  is  important  in  a  repeating  rifle  to  locate  the  magazine  so 
^t  the  reserve  cartridges  should  be  protected  against  all  danger  of 
plosion.  This  has  been  accomplished  in  the  Spencer  rifle  by  a  method 
1^  appears  to  meet  the  necessity.  The  magazine  has  a  double  sheath- 
^S  of  metal  strongly  encased  in  wood^  and  thus  presents  «\i£lo^\)  ^^  i<^T- 


20 


PARIS  UNIVERSAL  EXPOSITIOK. 


midabliB  an  obstacle  against  external  force  as  the  barrel  i\ 
safety  results,  in  part,  from  the  character  of  the  cartridge 
copper-cased,  and  contains  in  the  most  compact  form  the 
bally  with  the  addition  of  the  priming  fidminate  in  the  peripl 
base.  This  cartridge  is  not  iignred  by  exposure  to  the  air, 
submersion  in  water,  as  the  powder  and  fulminate  are  both  h< 
sealed.  For  safet;>'  and  certainty  in  magazine  arms  no  other 
compares  with  this.  Central-fire  cartridges  with  conical 
would  be  dangerous  in  the  Spencer  rifle  magazine,  but  it  is  ii 
to  explode  the  rim-fire  cartridges  except  by  a  concussion 
hammer,  and  when  that  concussion  is  made,  no  other  cartridge 
with  such  unfailing  regularity.  By  a  very  simple  arrangei 
liability  to  an  explosion  before  the  breech  is  properly  closed  is; 
impossible,  because  the  hammer  cannot  be  made  to  strike  the 
nor  anything  impinging  thereon,  until  the  i>arts  are  properly  U 

The  rifle  has  frequently  been  submitted  to  the  judgment 
the  most  eminent  ordnance  officers  of  the  army  and  nay>'. 
(now  Admiral)  Dahlgren  had  the  arm  thoroughly  tested  at  the 
ton  navy  yard  in  June,  1861,  and,  as  the  result  of  his  exi)e] 
report  thereon,  the  department  ordered  a  considerable  nunil 
rifles  for  the  naval  service.  In  Captain  Dahlgren's  minute 
his  experiments  w^th  the  rifle,  he  says,  ''The  mechanism  is  coi 
strong.'  The  piece  was  fired  five  hundred  times  in  suecessic 
dividnl  between  two  mornings.  There  was  but  one  failure  to! 
I>o8od  to  be  due  to  the  absence  of  fulminate.  In  everv'  other 
tlio  oiH^nition  was  complete.  The  mechanism  was  not  cleaix 
worked  throughout  as  at  first.  Not  the  least  foulness  on  th< 
and  very  little  within.  Tlie  least  time  of  firing  seven  rounds!! 
wH'onds." 

In  the  following  Xovenil)er  a  board  of  military  officers  rei>oi 
lows:    "In  firing  it  is  accurate;   the  range  good;    the  dial 
smaller  than  is  generally  used  in  small  calibres;  the  cartridges,] 
copper  tul>es,  an*  less  liable  to  damage.    The  rifle  is  simple  and 
in  construction,  and  less  liable  to  get  out  of  order  than  any  oth( 
loa«ling  arm  now  in  use." 

Tlie  foHowing  directions  for  loading,  with  the  accompanying 
will  he  sufiicient  to  explain  the  mechanism  of  the  working  imiK 

With  th(^  muzzle  of  the  rifle  i>ointed  downward,  turn  the 
k)ck  (13)  to  the  right,  withdraw  the  iniy?r  magjizine-tube  (17) 
the  cartridges  into  the  out€»r  magazine,  (16,)  ball  foremost,  to  the| 
of  8c*veii,  then  ins4*ii:  the  tul>e,  locking  it  securely  in  place  as 

Tlie  magazine  l>eing  thus  charged,  the  first  cartridge  is  throv^ii 
into  the  chamber  of  the  barn4  by  mining  the  guard-lever  (5)  d< 
to  a  stop  and  immediately  dniwing  it  back.  The  first  part  of  tl 
nicnt  brings  do^Ti  the  l)re(H^h-i)in  (4)  Inflow  the  chamber  of  tlw 


v-i 


MUNITIONS   OF   WAR.  21 

and  so  that  its  upper  curved  prollle  forms  part  of  the  same  circle  as  the 
back  of  the  carrier-block,  (3.)  The  continuation  of  the  movement  of  the 
guard-lever  causes  both  the  carrier-block  and  breech-pin  to  swing  back 
together  far  enough  for  the  front  cartridge  to  pa«s  over  the  breech-pin; 
and  the  whole  of  the  cartridges  being  pressed  forward  by  the  magazine 
spring  (18)  and  cartridge-follower,  (21,)  the  front  cartridge  is  made  to  slip 
over  the  breech-pin.  When  the  lever  is  brought  back,  the  cartridge  is 
]>u8hed  forwaitl  by  the  breech-pin  into  the  chamber  of  the  barrel,  and 
the  breech-pin  is  pressed  up  behind  it  and  is  held  in  place  by  the  breech - 
pin  spring,  (20.)  The  magazine  and  chamber  are  thus  effectually  closed 
by  the  carrier-block  and  breech-i^in,  and  all  is  ready  for  firing. 

The  hammer  (7)  may  remain  down  during  thd  loading,  but  shoidd  be 
immediately  half-cocked,  and  kept  so  while  a  cartridge  remains  in  the 
chamber  of  the  barrel,  (1,)  except  When  firing.  Then  full-cock  the  ham- 
mer, pull  the  trigger,  (9,)  causing  thchammer  to  strike  the  percussion- 
slide,  (6,)  forcing  it  against  the  rim  of  the  cartridge  and  exploding'  it. 

In  the  opening  movement  of  the  breach,  the  canier-block  moves  the 
shell-dmw  (23)  and  causes  it  to  draw  out  the  discharged  shell  from  the 
chamber,  and  in  its  withdrawal  the  shell  slips  over  the  top  of  the  car- 
tridge-guide, (22,)  which  is  then  depressed  by  its  springs,  (25.)  The 
siime  guide  ai(^  in  conducting  the  new  cartridge  to  the  chamber.  This 
oi)eration  is  rei>eated  until  the  seven  cartridges  are  discharged.  The 
mag^izine  Ls  then  reloaded  as  at  first. 

Though  these  movements  are  at  first  sight  somewhat  complicated,  it 
is  stated  that  the  rifle  can  be  discharged  seven  times  in  twelve  seconds, 
and  loaded  and  fired  twenty-one  times  a  minute. .  When  it  is  required 
to  be  used  as  a  single-loader,  and  a  Ml  magazine  held  in  reserve  for  a 
greater  emergency,  it  is  necessary  to  arrest  the  downward  movement  of 
the  guard-lever  at  about  one-third  the  distance,  so  as  to  preclude  the  first 
cartridge  in  the  magazine  from  passing  forward,  and  yet  leave  sufficient 
spjice  to  remove  the  exploded,  and  insert  by  hand  a  new,  cartridge.  If 
necessary,  a  movable  stop  may  be  placed  so  as  to  insure  this. 

It  is  of  the  greatest  importance  to  know  how  this  rifle  stood  the  wear 
and  tear  of  actual  warfare.  Some  valuable  statistics  on  this  point,  if 
not  already  obtained,  could  be  collected  from  the  officers  commanding 
the  several  corps  that  used  the  weapon,  for  the  advantages  of  the  Spencer 
and  other  magazine  arms,  in  the  hands  of  men  accustomed  to  their  use, 
cannot  be  ignored.  Men  armed  with  such  guns,  and  trained  to  hold 
their  charges  in  reserve,  are  not  likely  ever  to  cross  bayonets  with  an 
attacking  column,  or  shrink  before  any  charge  of  cavalry.  The  confi- 
dence which  a  reserve  of  seven  roimds  inspires  would  give  great  steadi- 
ness to  troops,  and  prevent  the  demoralization  which  often  follows  a 
volley  when  the  men  have  to  reload  in  the  face  of  superior  numbers 
advancing  to  the  charge. 

Besides  the  Spencer,  we  have  seen  only  one  other  magazine-gun  in  the 
£xhibition-*Ball  and  Lamson's,  exhibited  by  the  Windsor  ManufSEU^turing 
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Company,  of  Windsor,  Vermont.  This  gun  carries  15  charges,  and  \m 
the  mapizine  in  the  stock  under  the  barrel.  The  inventor  holds  that 
it  combines  all  the  advantages  of  a  single-loading  gun  and  a  repeater, 
being  used  as  either  with  equal  flEUsility;  and  that  it  may  be  fired  as  i 
rei)eater  9  times  in  11  seconds,  and  as  a  single-loader  25  times  pa 
minute.  The  magazine,  full  of  cartridges,  may  be  held  in  resem 
while  using  the  arm  as  a  single-loader.  It  may  also  be  emptied  of  car- 
tridges without  tiring  or  detaching  any  of  the  parts.  Another  adTU* 
tage  ehiimed  for  this  arm  is  its  security  fiK>m  danger  arising  tm 
hasty  or  careless  loading  *,  if  one  or  more  cartridges  should  be  put  inio 
the  magazine  wrong  end  first,  it  is  said  that  on  working  the  level,  erm 
such  cartridge  would  be  thrown  out  by  the  ejector,  without  interfering 
with  the  working  of  the  gim,  or  causing  the  removal  of  any  part  cii 
It  has  one  other  i)eculianty — there  is  no  danger  of  the  fixing,  fiiomnet 
or  other  cause,  of  either  pin  or  striker,  as  neither  one  nor  tiie  other  if 
required,  the  charge  being  ignited  by  a  blow  on  the  cartridge,  diiwt 
from  the  hammer.  The  weight  of  the  carbine  is  seven  pounds  anilt 
half,  the  calibre  is  .50,  the  length  of  the  barrel  22  incheS|  the  chBT^d 
powder  45  grains,  and  the  weight  of  bullet  350  grains. 

THE  SNIDER  RIFLE. 

Tlu^  Snider  rifle,  though  it  has  not  yet  distinguished  itself  on  thefieU 
of  battle,  has  attracted  perhaps  as  much  attention  as  any  breech-loadtf 
in  Europe  or  America.  It  is  not  our  intention  to  enter  u|)on  the  liistoiy 
of  tlie  K"i^  further  than  to  say  that,  like  other  well-known  arms  adoi«rf 
by  the  ^ovenniKMits  of  Knroi>e,  it  is  of  American  origin.  Besides  its 
twloption  by  the  British  ^ovt^runient,  an  order  for  100,000  has  recently 
lM»('n  ^v«»ii  by  the  Dutch  government. 

The  Snidc^r  system  is  exhibited  by  the  British  government  as  appW 
to  the  long  and  short  Kiifiehl,  to  the  Whitworth,  Lancaster,  and  other 
riti<\s  that  have  been  adopted  into  the  s(*r\'ice.  It  is  also  exhihitedlB 
th(»  <  as4»s  of  iM»iliai>s  a  dozen  of  the  gim-niakers  of  the  different  countiitf 
exliihitiii**-  munitions  of  war. 

The  ah'wi'  U'wtmv  of  the  Snider  is  the  breech-closer,  a  short,  cylinder  iff 
block,  nearly  th(*  UMigth  of  tlie  cartridge,  which  fits  into  a  recess  iuthe 
rear  end  of  the  chamber,  and  which,  by  turning  up  and  do^n  iiiwn* 
hinge  on  th(»  sid(»  of  tlui  baiTcl,  oi)ens  or  closes  this  recess,  for  the  in- 
S(»rtion  of  extraction  of  the  caitri<lge.  Wlien  closed,  this  breech-cylind^ 
abuts  at  its  rear  end  against  the  breech  proper  of  the  gun,  and  at  its 
front  end  it  covers  the  base  of  the  cartridge.  This  cylinder,  to  admit  rf 
exj)ansion  by  heating,  can  never  be  a  close  fit  like  the  needle-gun ;  hence 
the  Sni<ler  depends  entirely,  for  the  prevention  of  gas  escape,  on  tlMf 
caitridge.  In  this  respect  it  resembles  the  American  breech-loaders 
generally,  and  therefore  the  faults  that  have  been  ascribed  to  the  weap* 
by  various  writers  belong  more  pmperly  to  the  cartridge,  as  witness  the 
accident  to  Lord  Bmy\ 
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be  Toodi^ut  will  aufficieotly  esi)lain  the  imtiire  of  tlit^  lirewh-bloola 
^iuder.     It  represents  a  jjortitm  of  the  rifle  allowing  the  end  of  tlu 
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Wl  D  and  the  hreetth-Wock  H.     Ilere  the  breech  is  rIiowii  lull  oi>eu, 
lat  fhin  point,  the  thiunl>  on  the  thumb-piece  S  having  turned  tlie 
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breech-block  into  the  right  hand,  the  block,  hinged  on  the  pin  N  by  the 
socket  B,  is  di*awn  smartly  back,  when  the  draw-cartridge  ejects  the 
ein])ty  cartridge-case.  According  to  the  "platoon  exercise  for  long  and 
sliort  breecli-loading  Snider  rifle,''  "  to  load  the  Snider,''  two  movement* 
are  necessary,  one  of  whicli  is  compoimd,  having  several  motions  mider 
the  head  of  one  order,  namely,  that  part  of  the  movement  detailed  at 
''  Tliree,"  of  the  order  "  Present,"  and  commencing,  "  Ilalf-cock— open  the 
breech — and  holding  the  breec*.h-block  firmly  with  the  forefinger  and 
thumb  by  means  of  the  thumb-piece  and  nii)i>le-lump,  draw  it  back  as  fiir 
as  i>()ssible  by  a  jerk,  raising  the  muzzle  of  the  rifle  slightly  in  doing  so, 
so  as  to  remove  the  empty  cariridge-case ;  at  the  same  time  cant  the  rifle 
shaq>ly  over  to  the  right  to  allow  the  case  to  fall  out,  bringing  it  again 
to  the. horizontal  position;  then  carry  the  right  hand  to  the  pouch,  and 
tak(».  hold  of  a  cartridge  at  the  rim,  with  tlie  forefinger  and  thumb."  Tb^ 
cartridge  is  made  so  a.s  to  slide  into  the  breech  without  pressing,  and  with 
as  much  ])lay  at  the  rim  as  to  allow  the  bre^ch-blocik  to  shut  freely.  Thi* 
is  absolutely  necessary,  b(»cause  the  block  hius  no  provision  for  clearing 
a  passage  for  itself  in  the  event  of  the  cartridge  being  too  tight  or  the 
rim  too  thick.  This  loose  fit  of  th(»  cartiidge  and  breech-block  has  been 
animadverted  on  very  sevei'ely  by  the  English  press,  which  has  rendered 
great  service  by  keeping  before  Parliament  and  the  public  the  defect* 
of  the  gun,  until  these  defects  became  fully  known.  ''To  know  the 
disease  is  half  the  cure,"  and  so  the  Snider  rifle,  or  rather  the  Boxer 
<'artridge,  with  the  aid  of  unlimited  funds,  is  creeping  slowly  out  of  the 
<lifliculty. 

Ilw  MevhanicH^  Ma/fazhie  for  March  hist  says  that  (leneral  Peel,  then 
Secretary  of  State  for  War,  ''mentioned  Boxer  cartridges  Xos.  1,  2,  and 
.'5,  each  being  of  different  combinations,  for  fastening  the  base  to  the  tube 
more  and  mori*  securc^ly.  Xos.  1  and  2  have  been  n^ported  failures.  In 
the  mean  time  millions  of  these  cartridges  have  been  made,  at  the  cosxoi 
about  £.">,()()()  per  millicm,  and  cannot  be  used  with  safety.  If  they  were 
given  out  tor  s(»rvice,  accidents  in  the  use  of  the  converted  Enfield  would 
be  frcMpu»nt  juid  fatal." 

Tlu»  writer  is  anxious  to  screen  the  defects  of  the  caitridge  at  the 
<»xpens(»  of  the  gun,  and  says  *Mt  is  ai>i)aivnt  that  to  cover  the  radical 
d(»fects  of  th(^  Snider  system,  the  cartridge  is  made  to  l)ear  the  sinaof  the 
gun."  The*  truth,  however,  seems  to  Im»  that  the  gun,  hitherto,  has  been 
made  to  lM»ar  the  sins  of  the  cartridge;  for  since  a  better  cartridge  b*' 
been  mad(»  than  thos(»  n»ferred  to,  the  performance  of  the  Snider-EnfieM 
lias  been  highly  satisfactory. 

*' At  the  Wimbledon  meeting  this  year,"  says  The  Times  of  July  19th. 
'*a  volunteer,  named  Andrews,  lH»longing  to  a  Kent  con)s,  and  firing  with 
a  Snid(»r-Knfield  breech-loader  at  the  500  yards'  r.inge,  suix*i*eded  in 
firing  oft' no  less  than  50  shots  in  tin*  luescribed  five  minutes;  that  is  to 
siiy,  exactly  10  n  minute.  Tin*  shots,  moreover,  instead  of  being  fired  oil 
wiUllv,  were  deliven»d  with  steudv  aim.    In  the  50  shots  lie  made  ^ 
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\iitSj  of  which  10  were  bull's-eyes,  20  centres,  and  15  outers,  equivalent 
n  all  to  a  score  of  133.  At  the  very  same  range,  not  four  hours  pre- 
riously,  a  conii)etitor  had  been  cheered  for  making  97,  which  was  then 
)y  far  the  highest  score.  The  astonishing  success  which  had  thus  been 
obtained  with  the  government  weapon  became  known  very  speedily  all 
»ver  the  camp,  and  the  council  were  actually  pressed  to  confer  upon 
Sergeant  Andrews  some  special  mark  of  recognition.  His  score,  how- 
ver,  wa.s  eclipsed  by  the  very  laat  shots  fired  at  the  200  yards'  stage  of 
he  same  comi>etition.  In  the  space  of  three  minutes,  allowed  at  this 
ange,  a  volunteer,  named  Oswald,  fired  38  shots,  or  at  the  rate  of  nearly 
3  a  minute,  of  which  37  were  hits.  His  score  consisted  of  6  bull's- 
yes,  20  centres,  and  11  outers — ^total,  106." 

The  credit  of  these  high  scores  is  doubtless  due,  in  a  great  measure,  to 
he  marksman's  skill;  the  fact  that  such  scores  can  be  made  with  the 
epilation  arm,  in  so  short  a  time,  will  go  far  to  acquit  the  Snider  rifle 
rom  the  charges  of  inefiiciency  that  have  so  frequently  been  brought 
gainst  it.  Besides,  it  must  be  remembered  that  the  Snider  system,  as 
epresented  in  the  British  gun,  has  not  had  the  advantages  of  other 
ystems  which  begin  on  a  clear  foundation;  it  is  merely  a  converted 
reapon,  and  for  the  piuposes  of  conversion  it  seems  to  be  well  adapted. 
Q  the  case  of  the  British  Enfield,  taking  ever^iliing  into  consideration, 
he  Snider  seems  to  have  made  as  much  of  the  old  materials  as  could 
tia«onably  be  expected.  Before,  however,  being  adopted  for  new  weapons, 
/  will  probably  have  to  compete  with  a  dozen  or  so  of  the  best,  selected 
•om  the  90  odd  guns  tested  at  the  late  "  breech-loading  rifle  competition." 
fn  the  25tli  July  the  Secretary  for  War  stated,  in  the  House  of  Com- 
lons,  that,  "216,223  rifles  had  been  at  present  converted  on  the  Snider 
^steni,  350,000  woidd  be  converted  by  the  end  of  March  next,  and  they 
ere  now  going  on  at  the  rate  of  1,100  per  day." 

RIFLE  COMPETITION  AT  VIENNA. 

Having  referred  to  the  breech-loading  rifle  competition  in  Britain,  it 
lay,  at  this  stage  of  our  inquiry,  be  instrumental  in  furthering  the  object 
f  this  report  to  notice,  briefly,  the  several  rifles  which  hitherto  have 
ikeii  a  prominent  pla^e  in  the  comjietition,  and  which  will  probably  be 
elected  for  further  trials. .  Before,  however,  adverting  to  these  English 
ials,  we  ought  to  glance  once  more  at  the  "rifle  competition  at  Vienna," 
Iready  referred  to,  because  the  two  chief  comi>etitors  there — Remington 
tid  Peabody — ^both  Americans,  also  attained  an  advanced  x>osition  at 
le  shooting-groimds  of  Woolwich  arsenal.  Indeed,  at  Vienna  the  con- 
jst  was  virtually  between  these  two  systems,  for  though  the  great  num- 
3r  of  the  competing  breech-loaders  comprised  some  of  the  most  celebrated 
iirop^^n  t>T)es,  they  were  found  decidedly  inferior  to  either  the  Reming- 
►n  or  Peabody  rifles.  With  regard  to  the  tests  gone  through  by  the 
ro  latter  guns,  the  following,  from  The  Engineer^  is  an  abstract  of  the 
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ofllcinl  report,  matte  by  the  Archduke  William,  the  pre^dentoftko*- 
miRaiou  si>et;iii!ly  aitiMmtiMl  for  these  trials,  tfl  tlie  Emperor  of  AtWiii; 

KESULTS  OF  TRtAl.   OF   TUK  BESaSOTON  EIFLE. 

"Tlie  rt^siiltJi  of  the  trials  made  for  t».«ting  the  breeeli-loadicg  gm* 
Bemitit^m's  improved  system  were  a«  follows: 

"The  trialii  of  tbv  Remiii^ou  gun,  marked  Xo.  1,  had  for  thebpriM 
pal  olijcirt  the  testing  of  the  breet^th  nitb  regard  to  it's  atbiptation  for  ml 
tarj-  imriHWR's.  aud  with  regard  to  itw  cftieienc-y  and  dimihility  muleiftl 
different  cireiimstniii'es  occurring  in  warfare.  The  tiiab*  eonmienredd 
tbe  20th  He))tember,  1800.  The  gnu  tinil  GO  rounds  u  itl)  tht  lieand 
ehttryen  preHCiit — that  is,  contuining  75  grains  of  Eugliab  powtlet;! 
rounds  with  cartridges  of  (iO  grains  of  ]>owder,  against  u  target  300^ 
distitnt,  aud  40  rounds  with  00  grains  of  [Mtwder,  fireil  for  rapidity.  Wl 
tbes(>  l-H)  rounds  then-  was  no  f»ult  of  any  kind.  Th«  breecJi  acted  Jd 
fectly ;  the  uecuniey,  as  shown  by  the  target,  {Fig.  1,)  was  found  veiy  gw4 
and  ia  llring  for  rapidity,  13  shots  were  tbred  i>er  minute.  The  gaa,ilf 
ing  Wen  tiiken  apart  after  this  trial,  showed  no  signs  of  wear  in  any|Ml 
of  itJS  breeeh^  It  was  i»ut  together  without  cleaning  of  any  of  ita 
ami  preserved  for  furtbtT  trial. 


"Second  rriiil,.Sri>lriiibci  21,  LSliii.     Tin- ILiiri;;  lor  testing  the  diimbili^ 
of  till'  hni't'li  was  ("iitinuvd  with  cartridges  of  00  grains. 

"Ki;:lity  nnnid.s  wen'  tin'd  in  one  continmnis  series.  One  qt 
split  k-ngthways  without  eausing  any  difficulty  in  oi>ening  thwhnwl 
and  without  covering  the  latter  with  dirt.  The  barrel  haviug  ri>ea  b* 
coolcil  by  cold  water  poui-ed  fbrnogb  it,  a  farther  niunber  of  30  tdui 
were  flreti,  after  which  cartiidges  of  4i)  grains  werense«l.  with  whlch3 
shots  were  flred.    The  barrel  wa«  cooled  after  eiich  series  of  runatls, 
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ining  cold  water  through  it;  and  at  last,  after  having  fired  414  rounds, 
whole  gun,  including  the  breech,  was  made  wet,  and  left  in  that  state, 
iiscertain  the  influence  of  rust  upon  the  working  parts. 
'  Third  trial,  22d  September,  1866.  The  gun,  left  in  a  wet  state  on  the 
vious  day,  was  taken  apart  and  examined.  All  parts  of  the  breech 
L  lock  were  thickly  coated  with  rust,  but  the  working  of  the  breech 
^  not  interfered  with.  The  gun  was  put  together  without  cleaning, 
L  the  trials  continued  in  that  state,  in  order  to  establish  the  influence 
xist,  covering  the  breech  and  lock,  upon  the  firing  of  the  gun. 
It  was  decided  to  fire  2,000  rounds  in  all  with  this  gun.  Of  these, 
rounds  were  fired  to  measure  the  force  of  recoil  in  a  special  apparatus. 
^  mean  recoil  was  48  pounds. 

•Thirty-two  rounds  for  rapidity,  without  taking  aim,  were  made  by  an 
•ert  shot  in  one  minute  52  seconds,  giving  17  shots  per  minute.  Thirty- 
r  shots  were  fired  in  succession,  after  having  covered  the  whole  breech 
b  road  dust,  and  50  rounds  after  that,  without  any  difficulty  occurring. 
The  gun  was  thereupon  covered  with  dust  again,  and  left  exposed  to 
influence  of  damp  air  during  one  night.  On  the  28th  September, 
6,  the  gun  was  examined,  and  it  was  found  impossible  to  set  the  ham- 
r  at  full  cock.  Having  been  taken  apart,  it  was  found  that  some  sand 
I  lodged  itself  between  the  breech-piece  and  the  spring  acting  upon  it, 
ich  caused  the  above-named  obstruction.  After  removal  of  this  sand, 
:*  without  any  ftirther  cleaning  of  the  breech,  the  gun  was  put  together, 
1  its  action  was  again  i)erfect. 

^  The  trials  were  continued.  Ten  cartridges,  which  had  been  previously 
[>t  imder  water  for  a  quarter  an  hour,  were  fired  without  missing,  and 
fht  were  fired  at  a  wooden  box  filled  with  cartridges.  The  eighth  shot 
:;  the  box  and  entered  through  its  side.  Of  the  260  cartridges  contained 
the  box,  five  were  exploded,  and  the  lid  of  the  box  thix)wn  off  thereby. 
'  the  rest,  10  cartridges  were  squeezed  in  and  spoiled;  26  were  black- 
ed outside;  all  the  rest  remained  intact.   • 

*^  After  completing  the  number  of  2,000  rounds,  seven  cartridges,  having 
eir  ends  purposely  filed  through  and  cut  in  different  places,  were  fired, 
order  to  ascertain  the  effect  of  the  escaping  gases  upon  the  breech,  in 
"ie  of  bursting  of  cartridges.  The  gun  was  for  that  purpose  inserted 
a  rest.  Five  of  the  cartridges  burst  open,  and  an  escape  of  flame  was 
ierved  at  the  breech,  but  the  latter  was  not  injured  or  thrown  open. 
'The  final  examinatioii  of  all  parts  showed  no  perceptible  wear  of  any 
the  parts  of  the  breech  and  lock,  the  same  having  retained  their  orig- 
1  solidity  and  fireedom  of  movement. 

RESULTS  OF  TRIAL  OF  THE  PEABODY  RIFLE. 

•  « 

'The  results  of  the  trials  with  the  breech-loading  arm,  'System  Pea- 
ly/  were  as  follows: 

^The  firing  for  accuracy  in  the  first  series  was  commenced  on  the  18th 
September,  1866,  and  consisted  of  32  shots  at  a  target^  distance  3Q(^ 
•ds;  30  shots  at  a  target,  distance  600  yards. 
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"Tlie  retJiiItt*  olttaiiiod  are  shown  in  tlie  awnnipanvinj;  diagram  < 
target,  (Fig  li.)  '  j 
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"Witb  reference  to  tiring  for  liiijiilit.v,  trials  were  nia<le,  both  ainl 
from  a  rest,  and  from  the  shoulder  without  a  rp«t. 

"In  the  first  manner,  14  shots  iu  one  minute  were  tired,  the  cartrii 
having  been  placed  on  a  tnble  near  tlie  marksman.  Of  the«e  shoUl 
bullets  struck  tlie  target,  the  latter  being  eight  feet  nqaare. 

"In  firing  from  the  shouliler,  32  shots  wei-e  flivd  in  two  miiintea, 
cartridges  iu  this  cose  were  also  plarcd  im  a  t.-ilile. 

"Besides  the  108  shots  above  refi-ni-d  tii.  t  lie  fallowing  were  (Iredl 
the  Peabotly  gnu  solely  for  the  pnrimse  nf  fi'stinc  tlie  bri-*H^>h: 
24  shots  in  1  series  on  llie  IHth  Sii.tciiibcr. 

160  shots  in  5  series  of  ."(li  riiiuiilH  im  I'i  st  September,  IStlO. 
56  8hot«  in  1  series  of  ;ili  roiiiids  on  I'lwt  yc]iteinber,  IS«(, 

160  ahota  in  5  series  nf  .'(a  rounds  on  2L*d  Sc|>temlM'r,  lK(m. 

"■nie  firing  in  the  singln  series  was  nmtriineil  witlmut  intomiinsicmT 
the  pauses  between  the  series  wen-  t)nl_v  long  ■■nmigh  to  enable  the  gl 
Dool.  During  these  401  ronuds,as  well  its  during  the  108  tn-fore  la^Dtii 
or  together  50!)  n>nnds,  the  bn^eeh  oi)enifed  la-rfw-tly  well,  and  bad 
pletely  retained  it«  easy  movement,  although  Mie  gun  had  not  l»efii  tit 
daring  the  whole  course  of  the  trials.  In  sliort^  no  difUeulty  or  olfiA 
h»l  presents  itself  during  the  various  series.  The  bn^H^h  apiMi 
performed  its  functions  with  perfect  efficiency,  only  when  hnidini;  it 
necessary  to  insert  the  cartridge  completely  into  its  chiunber,  lut  of 
wise  the  closing  of  the  breech  would  Ite  imiHisnihle,  mid  the  nutlj 
would  be  liable  tube  defoniied  in  ciim^  Ihe  breei-h  pieirc  should  tie 
ap  with  a  violent  moti<ni.  Of  the  .500  nhafjn  meutioueil,  there  ' 
L  mSaaSrv;  but  this  cArt.ridge  also  exploded  aft«r  baviug  been  all) 
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led  in  its  chamber.    The  cartridge-cases  were  not  injured  by  firing, 
no  escape  of  gas  took  place.    After  the  fourth  day  of  the  trials  the 
was  takes  apart  and  examined;  some  rust  was  found  on  the  barrel, 
a  deposit  from  the  powder-smoke  in  some  parts  of  the  breech;  but 
easy  movement  of  the  breech  apparatus  was  not  in  any  manner 
3ted.    The  gun  was  now  cleaned,  and  firing  with  cartridges  pur- 
ely injured  was  commenced,  in  order  to  learn  the  effect  upon  the 
?ch  consequent  on  the  bursting  of  a  cartridge-case,  and  the  dangcjr  to 
marksman  to  be  apprehended  from  the  escape  of  gas.    To  this  end 
gun  was  screwed  on  a  rest,  and  two  shots  were  fired  with  cartridges 
eh  had  been  filed  and  slightly  split.    The  effect  of  these  shots  were 
the  base  of  the  cartridge  was  almost  entirely  torn  oft',  the  gas 
ped  upwards,  downwards,  and  rearwards,  tore  and  scorched  a  paper 
ch  had  been  adjusted  over  the  breech  and  about  four  or  five  inches 
1  it,  and  would  have  seriously  iiyured  a  marksman.    Tlie  breech, 
ever,  remained  without  injury,  and  was  covered  only  with  a  small 
osit  of  powder-smoke.    In  measuring  the  recoil  in  the  measuring 
aratus,  five  rounds  showed  a  mean  of  41.0  ];)ounds.    During  the  fur- 

*  trials,  a  quantity  of  dirt  was  thrown  into  the  breech.  After  each 
e  the  breech  opened,  with  somewhat  more  difficulty  than  usual,  but 
^he  second  ot  third  roimd  it  recovered  its  regular  easy  movement, 
ing  the  first  series  on  this  day,  tests  were  made  to  prove  whether,  if 
caitridge  be  inserted  while  the  hammer  is  down,  the  cartridge  will 
explode  ui)on  closing  the  breech.  This  did  not  take  place.  It  was 
)  found  admissible,  and  without  clanger,  to  fire  the  gun  at  exactly  the 
le  moment  it  was  closed.  The  gun,  out  of  which  1,750  shots  had  now 
n  fired,  was  again  covered  with  dirt,  and  exposed  to  the  damp  night 
until  the  follo\^ing  day  for  continuing  trials,  namely,  on  the  22d  of 
ober,  1800.  Upon  examining  the  Peadody  gun,  which  had  been  left 
he  condition  above  describetl,  it  was  found  that,  although  the  breech 

» partially  covered  with  nist,  and  completely  clogged  with  dirt,  it  was 
1  capable  of  performing  its  functions,  though  a  somewhat  greater 
e  was  necessai-y  to  operate  it.  Very  satisfactory  results  as  to  accu- 
r  were  obtained.  Upon  taldng  the  gun  apart  and  examining  it^  after 
52  rounds  had  been  fired,  no  alteration  or  injury  of  any  part  of  the 
ftch  could  be  discovered." 

nth  this  trial,  the  tests  of  the  Peabody  gun  were  concluded,  and  they 
^  that  with  gooil  cartridges,  it  has  proved  itself  well  adapted  for 
itarj-  service. 

DESCRIPTION  OF  THE  EEM^GTOIS^  RIFLE. 

igs.  1  and  2  are  longitudinal  w^ctions  through  the  breech  of  the 
nington  gun.    Fig.  1  represents  the  position  of  parts  after  firing ;  and 

•  2,  when  o])en  and  ready  for  loading.  The  barrel  is  screwed  into  the 
^h-piece,  through  which  ])ass  two  strong  bolts,  h  and  ^  upon  which  the 
&ch-l)lock  B,  and  the  hammer  C,  hinge.  In  order  to  remove  the  em\>tY 
Wdge-case  out  of  tJie  chamber,  which  is  in  the  rear  euOi  oi  ^^\^\Nsrc^^ 


the  hammer  most  first  be  locked,  the  breech-block  i 
wards,  and  a*wiimo«  the  ixisititm  sUowii  in  Fig.  2. 
of  the  breecli  biwk,  au  extractor,  situatetl  in  the  ii 
18  ojicmNHl,  whivb  dnLn~s  the  nirlridge  tOightJ.v,  wher« 
b«  rciiiovwl  with  the  fingers.  The  following  i: 
inttert^il,  and  the  breecIi-bkH'k  prished  forwanl  to  its  original 
bold  it  ill  thirt  jHwition  the  lever  D,  a<'tiiig iiiwn  the  pin  if,  i 
turn  by  the  spring  e,  is  apiilied  and  falls  into  a  notch  in  thi 
In  the  breei-b-block  itself  is  the  pin  upon  whieh  the  haini 
exphxling  tlie  eartridge,  and  the  liamnter  is  oi>er»ted  by  th 
as  shown  in  the  wood-oiit.  As  the  hammer  des<.*en(h(,  it 
fao«,  from  itsi>eenliar  cimdar  eoiistruetion,  collides  with  ti 
of  the  breech-piece,  and  it  also  iicts  as  a  snpport  iu  resistin 
of  the  discharge. 

DESt'RirTION  OF  THE  PEABODY  RfFI 

Tlie  PealKxl; 
seated  in  sectio 
paiij-ingwood-< 
lireecb-bloek  I 
pinB;  C  is  the 
wliich  transmit 
Ilie  ham 
and  wliieh  is 
small  sliding 
mined  iu  ainot 
pasiw-d  tliioiigl 
(>,  Nhoini  ill  do 
onlertoo)ien  t 
trigger-guaitli 
by  which  the 
.\isdepn?s8ed, 
on  tlie  lower  J] 
how-lever  D, 
emptj-  eartriil 
(-<H'king  the  pi 
a  fresh  c»i-trif 
iiig  np  the  ga 
gnu  is  agaiuFv 

The  result  ol 
trials  was,  thai 
ton  gun  was 
for  adoption:  hi 
ly  the  biowinj 
breech,  i 
dent  in  i 
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the  weapon,)  combined  with  several  abortive  attempts  to  mannfactore 
5  cartridge  ill  Austria,  delayed  the  execution  of  the  recommendation, 
this  date,  July  31st,  it  is  not  known  that  Austria  has  decided  to  adopt 
r  particular  system,  notwithstanding  the  various  reports  to  the  eflfect 
ttthe  "  Lindner^rifle  has  been  adopted.^ 

BEEECH-LOADING  EIFLE  COMPETITION  IN  ENGLAND. 

The  "breech-loading  rifle  competition''  commenced  in  England  on  the 
h  of  April  last.  The  prizes  oflfered  were,  £1,000  for  the  best  gun,  and 
X)  for  the  second  best,  whether  adopted  into  the  service  or  not.  Over 
",  hundred  competitors  put  in  an  appearance,  but  many  excellent 
iI)on8,  for  various  reasons,  were  not  eligible  for  the  prizes.  It  was 
prising  to  notice  the  numerous  instances  in  which  the  published  con- 
ions  were  disregarded.  Some  guns  were  too  short,  others  too  long, 
le  too  heavy,  some  unfinished  or  improved,  and  many  sent  in  after 
date  named  for  reception.  Though  any  one  of  these  exceptions  to 
previously  arranged  terms  of  the  competition  would  prevent  a  gun 
m  obtaining  a  prize,  it  would  not  debar  it  firom  a  fair  acknowledgment 
the  special  merits  of  the  weapon. 

Hie  regidations  adopted  were,  that  two  rifles  at  a  time  should 
shot  for  accuracy  from  two  shoulder-rests,  one  on  the  right,  the 
ler  on  the  left  of  the  shooting-stand,  with  a  sufficient  space  of 
)ttnd  between  to  admit  to  the  committee  freely  discussing  points  of 
irit  or  information  with  either  inventor,  out  of  hearing  of  his  com- 
titor.  These  were  then  fired  in  succession  for  rapidity,  and  after 
e  record  of  the  practice  had  been  made,  two  other  guns  were  taken  in 
e  same  manner.  Two  targets  were  placed  opposite  the  rests,  and  the 
u  taken  at  either  respectively.  As  the  days  of  trial  for  particular 
japons  were  fixed,  letters  of  invitation  to  be  present  were  forwarded 
the  inventors.  The  arms  selected  for  the  day's  trial  were  placed  in 
e  armory,  and  no  one  was  allowed  access,  or  was  permitted  to  exam- 
3  any  other  than  his  own  particular  weapon.  Among  the  guns 
iected  for  a  final  competition  for  the  prizes,  the  following  seem  to 
cupy  the  foremost  rank :  The  rifle  of  Mtyor  Fosbery,  Mr.  J.  H.  Bur- 
tt,  Mr.  Henry,  and  Mr.  J.  E.  Cooper,  British  inventors ;  Messrs.  Albini 
d  Brdedlin's  rifle  on  the  Mont  Storm  principle ;  those  of  Mr.  Joslyn, 
^  Peabody,  Mr.  Eemington,  and  Colonel  Berdan,  also  American,  and  a 
u  by  Mr.  Martini,  of  Switzerland.  In  considering  the  descriptions  of 
e  above  competing  rifles,  and  their  trials,  it  should  be  borne  in  mind 
at  the  object  of  the  competition  was  to  obtain  data  for  the  selection 
the  beat  systems  for  new  weapons  for  the  service,  and  that  the  sys- 
ns  best  adapted  for  conversions  are  not,  as  already  suggested,  always 
i  best  when  a  new  arm  has  to  be  produced.    So  it  is  not  surprising 

Since  the  above  was  written,  the  Austrian  government,  it  is  said,  have  adopted  the 
^andr*  breech-loader,  but  in  the  mean  time  are  converting  their  old  guns  on  the  "  WanzP* 
iem.    Some  Bemington  lifles  have  also  been  ordered. 
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that  the  foiu*  improved  rifles  sent  to  the  competition  by  Colonel  ]iUNleD,un 
behalf  of  the  Snider  Company,  have  been  beaten  by  other  conipetiDg 
systems.  But  it  must  be  remembei*ed  that  the  Snider  system  had  to 
comply  Avith  the  conditions  demanded  by  the  War  Department,  namely. 
"  that  the  conversion  be  efi'ect(?d  without  any  alteration  of  the  stock  or 
lock  of  the  existing  muzzle-loading  Enfield."  These  conditions  liave 
been  complied  with,  but  then  there  is  no  doubt  whatever  a«  to  the  lia- 
bility of  the  Snider  breech-blocks  to  blow  oi)en,  whenever  there  is  an 
escape  of  gas  fmm  damaged  cartridges,  or  that  the  turning  over  of  the 
piece  after  each  shot  to  eject  the  empty  cartridge-case  is  a  ehinisy  and 
tiring  operation.  Hence,  it  is  evident  that  when  a  system  han  to  In* 
selected  for  entirely  ucav  weapons,  none  of  these  restrictions,  incident  to 
conversion,  stand  in  the  Avay  of  inventors,  or  the  committee  appointed 
to  test  their  guns. 

Major  Fosbery's  rifle  is  on  the  Mont  Storm  principle,  which  makM  n 
of  the  ten  above-named  rifles  of  American  origin.  The  lock  is  m  Ikl 
centre  of  the  stock,  and  the  breech-block  is  designed  for  central-Hie 
tridges,  but  it  emi  be  adapted  for  self-consuming  i)ai)er  cartridges 
The  breechblock  is  hinged  in  ti*ont,  and  falls  over  cm  the  band.  M 
the  side  of  the  breech  aiTangement,  a  slide  with  a  straight  pnjeelill 
handle  works  horizontally.  When  this  is  giiisiKMl  by  the  right  hand, 
and  drawn  towards  the  bcnly  of  the  shooter,  the  slide  acts  upon  one  ride 
of  a  sort  of  semicircular  curve,  attachcnl  to  the  breech-block,  and  ant«»" 
matically  turns  it  over  on  the  barrel.  When  the  cartridge  is  insertnl 
the  handle  is  pushed  forward,  and  tlu»  block  is  brought  back  again  into 
the  chamber  and  closes  it.  The  same*  slide  works  an  extnictor  fonued 
by  a  rod  working  Innizontally  on  th(»  right  side  of  the  bam*l.  (>iie 
action  thus  oi)ening  the  chamber  and  drawing  tlu»  empty  cartri<lge-case, 
and  another  closing  the  breech  after  loading. 

The  explosion-action  consists  of  two  pistons,  one  striking  the  other  iu 
line.  One  of  thcvsc  secures  tli<»  breech-l)l(M*k  from  flying  up  on  tbeescaj*' 
of  gas  from  the  chamber.  Annnuniticm,  service  cartridge  No.  1;  in 
firing  for  rapidity  12  rounds  in  50  seconds  were  disiM)sed  of  by  MjijiH" 
Fosb(»ry. 

ALBINI   AND  BUAKDI.IN  CUN. 

The  gun  of  Messrs.  Albini  and  liraedlin  is  also  on  the  Mtuit  St«»rni 
system,  calilm*  0.402  inch,  adaptcMl  for  central-fire  cartridge'.     Bntrli 
arrangement  jait  on  as  a  shoe.     Tin*  ]nston  or  striker  pass^'s  t1in»n;'ii 
the  longitudinal  axis  of  tln^  breecli-hl<K'k,  and  iHM'cives  the  l>lovt»fi' 
horizontal  bolt  worked  by  the  lock.     This  bolt,  in  the  act   of  lirin;. 
si»cures  the  br(»ech-l)lo<*k  from  being  acci<lentally  bhiwn  oiM»n  by  an} 
es<'ap<*  of  gas.     Tin*  extractor  consists  of  two  simple*  forks  hingtNl  on  tin* 
pin  of  tin*  hrce<'h-hlock,  a  projc<'ting  cat<'h  on  the  back  of  tin*  fork  ni*^ 
ing  a  similar  projection  on  the  block,  wln<'li,  in  iM'ing  turned  l»jick,*i* 
:is  u  /ever  to  extract  the  emi>t\  cartridge-case.     Ammunition:  s|»ii*' 
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)gKtridge,  leugth  3.4 inch;  weight,  68!)  graina;  bullet,  cylindro-conoidal, 
ifttli  a  busal  ca\it3-  packed  with  chopi>ed  blotting-iwpcr,  weight  480 
jtouns ;  chnrfft?  of  iwwder,  68  grains.  Weight  of  60  runiidH  packed,  6 
Itmnds.  For  rapiility  Mr.  Braedliu  fired  12  rounds  in  1  minute  31 
aootids.  The  cartridges  were  easily  drawn,  and  neither  delay  nor  acci- 
lem  occurred.    It  will  be  seen  by  a  referent*  to  tlie  wimdeut  that  tlie 


I 


Albini  and  Braedliii  gan. 
is  a  combination  of  the  Mont  St^rm  and  Studcr  systems,  the  tirraiig<^> 
eat  of  the  e^tra^'tor  being  the  chief  novelty.     The  breech-bloek  B  in 
re  showu  open,  and  the  cartridge-extractor  E  iii  the  act  of  drawing 
e  empty  cartridge  C.    Tliis  gun  has  been  a^lopted  by  the  Belgian  gov- 
and  by  all  accounts  seems  to  tw,  giving  satisfaction.     It  pos- 
ies one  or  two  improvements  on  the  Snider  rifle.    For  instance,  if 
cartridge  does  not  go  home  fully,  the  breech  of  the  Snjjler  cannot 
t  closed,  whilst  in  the  case  of  the  "  Braedliu"  the  mere  closing  of  the 
ieech  helps  to  force  the  cartridge  to  its  place.    Again,  the  axis  of  the 
Klker  is  in  a  line  with  the  axis  of  the  barrel,  and  thus  the  cdp  in  the 
irtridge,  being  struck  more  fairly,  stands  a  better  chance  of  ignition, 
the  protrusion  of  the  explofled  cap  cannot,  of  courHc,  prevent  the 
Beech  from  being  opened. 

THE  BURTON    RIFLE. 

Mr.  Bnrtou's  rifle  is  adapted  for  central-fti-e  cartridges;  calibre  0.577 
1^  The  breech-block  works  on  a  hinge  travelling  dowpward  throngh 
ke  stock,  by  means  of  the  leverage  of  a  short  trigger-guard  beneath  the 

until  it  t>ecomc8  nearly  vertical ;  the  cartridge-case,  on  extniction, 
I  intended  to  fiUl  through  the  slot  in  the  stock  to  the  ground,  and  if  it 
"  to  do  80,  can  be  readily  thi-own  out.    The  extractor  is  formed  to  the 

head  of  a  raised  baud  of  metal  .on  the  circular  part  of  the  bre«*!h.. 
fcck  over  the  hin  e  and  its  action  is,  of  course,  conaowAut  -wWXv  Vae 
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motion  of  the  block  in  the  opening  of  the  chamber.  A  trigger  woria  t 
strong  eatcli-plate  set  in  the  rear  end  of  the  hivech,  and  which,  by  lock- 
ing into  a  vorresponding  cavity  in  the  stock  end  of  the  shoe,  pre^'enti 
any  di^^turbance  of  the  block  in  the  a«t  of  firing.  Ordinar>'  lock,  ha» 
mer,  and  trigger.  Ammimitiou,  service  cartridge.  Mr.  Burton  flrti 
bis  12  rounds  in  57  seconds,  the  most  of  tJie  empty  cases  falling  thropgk 
the  slot.    The  breech  arrangement  worked  well. 

Mr.  Burton  hod  a  second  rifle  somewhat  similar  in  itrineiple  to 
Prussian  needle-gun  bolt,  with  piston  adapt«d  for  central-lire  cartridfl 
calibre  0.577  inch.  The  bolt  slides  in  the  chamber  of  the  shoe  in 
ordinarj-  manner.  On  the  upper  part  of  the  bolt  a  aquare  blo<'k  projed^ 
working  in  a  corresponding  groove  in  the  inner  part  of  the  n>ar-«il 
metal  circle  of  the  shoe.  On  turning  the  handle  of  this  bolt  tatitinm, 
the  end  of  the  projection  on  the  bolt  is  brought  to  bear  against  the  tttt 
of  the  chamber-slot  in  the  shoe,  and  the  bolt  is  fixed  in  its  place. 

Rapidity  of  filing,  12  rounds  iu  1  uiinut«  2  seconds.     Service  cit- 
tridge. 


.,_  ^j^(^  \ 
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Burton  gno. 
Till-  pcciiliur  arrangement  of  the  Burton  gnu,  No.  I,  will  bo  I 
linderxtocMl  by  the  fi)lIowing  description  from  Thr  Engineer,  of  Loodi^l 
and  the  alMive  woodcut : 

"Ah  may  h**  seen  from  the  drawing,  the  movable  breerli-pifsw  I*  P*  I 
vi^ed  at  its  uiidoc  side  wiUla\laa0iic'«V<i^It2^:i^^^ui.^<l\vju^-Viqp^.isB>^ 
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1  its  centre  ft,  to  open  or  close  the  chamber  in  the  barrel.  When 
osed,  it  shuts  against  a  fixed  projection  «,  in  the  shoe/,  and  is  held  in 
9  place  by  a  spring-catch,  .J.  This  catch  is  actuated  or  withdrawn  by 
le  lever  or  second  trigger  g^  which  forms  part  of  the  catch-piece.  The 
rtionB  of  opening  the  catch  and  drawing  down  the  breech-piece  are 
ridenily  included  in  the  one  movement.  The  extractor  for  removing 
le  empty  cartridge  case  consists  of  a  little  cam  or  projection,  A,  on  the 
rcular  boss  of  the  breech-piece,  which,  in  opening  the  breech,  comes 
to  contact  with  the  rim  of  the  empty  case,  and  so  forces  it  out,  when 
drops  through  the  aperture,  as  shown  in  the  cut.  When  the  new  car- 
id^  i»  inserted,  the  flange  of  its  base  will  come  against  the  extracting 
ad,  beyond  which  it  cannot  pass  until  the  breech-piece  is  brought  up 
to  it«  place,  which  movement  will  carry  the  extractor  forward,  and  the 
ce  of  the  breech-piece  will  then  force  home  the  cartridge,  simultane- 
isly  with  the  closing  operation.  The  cartridge  is  exploded  by  means 
'  a  striker  somewhat  similar  in  appearance  to  that  in  use  in  the  Snider  . 
id  some  other  guns,  but  is  really  very  different.  There  is  no  spiral 
>ring  to  bring  back  this  striker  to  its  normal  position,  but  on  the  under 
de  of  it,  and  near  its  rear  end,  there  is  a  little  projecting  stud  or  tooth, 
hich  bears  against  a  corresponding  one  on  the  upper  sic^e  of  the  spring- 
btch.  Should  the  breech-piece  be  imperfectly  closed,  the  gun  cannot 
b  Ikredj  as  the  stud  on  the  catch  engages  the  stud  on  the  explodiag  pin 
r  striker,  and  prevents  it  being  driven  forward  by  the  hammer ;  while 
I  the  act  of  opening  the  breech,  the  stud  on  the.  catch  pushes  back  the 
riker  to  its  former  position,  and  thus  renders  the  use  of  a  spiral  spring 
inecessary.  The  cartridge  for  this  gun  may  be  .either  rim-fire  or 
(ntral-fire.    During  the  comi)etition  the  service  Boxer  cartridge  was 

THE  BEBDAN  BIFLE. 

Colonel  Berdan's  gun,  adopted  for  central-fire  cartridges,  has  a  com- 
on  lock,  and  a  calibre  of  0.577  inch.  Its  other  features  are  a  hinged 
loek  throwing  over  to  the  firont ;  diagonal  piston  with  spiral  spring ; 
i|^t  longitudinal  motion  of  block  attached  to  the  barrel  ui>on  which 
le  breech-block  is  hinged,  to  permit,  seemingly,  of  a  closer*  closing 
ome.  In  the  closing,  a  short-placed  cartridge  will  be  pushed^  for  dis* 
udce  of  half  an  inch,  home  into  the  chamber.  The  extractor  is  formed 
y  a  doubly-notched  oval  plate,  pivoted  on  the  hinge  pin^f  the  breech- 
lock,  and  the  edge  of  corresponding  slot,  in  which,  in  the  act  of  the 
lock  Mling  back  on  the  barrel  in  opening,  presses  against  one  notched 
ice,  and  by  a  corresponding  leverage  brings  forward  the  other,  and 
hDs  out  the  cartridge-case ;  stock  not  cut  away.  Ammunition,  service 
irtridge  No.  3.  Eapidity,  12  rounds  in  57  seconds.  Breech  arrange- 
ment worked  well. 

THE  GOOPEB  BIFLE. 

Hr.  Cooper's  gun  is  on  the  bolt  principle,  with  piston  ada^t^  iQ\ 
^tral-flre  cartridges.    Calibre  0.463  inch ;  common  \oc\l.    C)^\\xvdi\g^ 


case  thrown  out  by  tii'awiiig  back  of  bolt,  the  extnK-tor  being  attached 
to  nppcr  side  of  bolt.    The  piston  (with  a  spirul  spring)  is  stnivk  by  tht 
hammer,  which,  at  full  cock,  lies  embedded  in  the  wntre  uf  Bt*Mlt 
Ammunition,  service  cartridge  No.  2.    IJrecch  action  worked  well, 
the  I^  rounds  were   flre^l  in   1  minute  2  aecouds.    The  Cooiwr  rill 
is  manufactured  and  exhibited  by  the  Whitnorth  Company  of  Mancho 
ter.     One  of  its  best  features  seems  to  be  tJie  arrangement  of  the  hA, 
by  which  the  Imlt  is  capable  of  lieing drawn  back  overil,     Thelianm 
being  in  ttie  centre  of  the  stock,  strikes  the  detonating  pin  a  fair  bli 
Tlie  blow  does  not,  ii«  in  the  t^hassepot,  enter  the  chamber  of  the  g 
or  even  toncb  the  end  of  the  barrel.    It  impinges  on  the  iron  ba^eof 
cartridge,  and  the  barrel  (differing  in  this  respect  from  the  Snider)  1 
no  recess  to  receive  it  (the  base,)  but  the  projecting  rim  rests  Mil 
end  of  the  barrel,  consequently  the  cjuiridgc  is  never  out  of  tdghl,  i 
the  sohlier  sees  at  a  glance  if  hii*  piece  is  pniperiy  loadetL 

THE  JOSLYN  EIFLE. 

Mr.  Joslyn'a  rifle,  calibre  O-WO,  has  »  swinging  bi-eech-piece  of  »  jw 
liar  pattern.  This  piece  swings  out  laterally  at  right  angles  to  tbe  baoel, 
this  movement  being  the  chief  novelty  in  the  gun's  constnu'ttOD. 
complete  description  would  be  very  lengthy;  snfttee  it,  therefore,  to 
that  the  cartridge  used  is  the  American  rim-fire  cartridge,  bees'- wax  W 
cation.  Weight  of  CO  rounds  packeil,  4  pounds  11  ounces.  Tlie 
for  rapidity  at  the  comiietition  was  12  romids  in  47  seconds. 

TIIE    ini:NRY   RIFLE. 

Tlie  Henry  rifle,  the  invention  of  Mr.  Henrj',  of  Kdinbnrgh,  la 
for  central-fire  cartridges;  calibre  0.577  inch.  The  breech-hhwk  is n 
short,  and  works  vertit^ally  in  the  shoe,  being  depressed  or  elevated 
a  hinged  lever,  fitting  with  a  catch  over  the  trigger-guard. 
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piece.  The  face  of  the  breech-block  is  fitted  with  a  cavity  into  which  the 
hammer  falls.  In  the  accompanying  engraving  the  shoe  A  is  formed  with 
a  long  strap,  by  means  of  which  it  is  united  to  the  stock;  the  barrel  is 
screwed  into  this  shoe,  but  it  may  be  made  in  one  piece.  The  stock  and 
shoe  in  rear  of  the  barrel  are  hollowed  out,  as  shown  at  B,  to  admit  of  the 
cartridge  being  passed  into  the  barrel.  The  breech-piece  0  is  jointed,  by 
means  of  a  short  link,  with  the  lever  E,  which  on  being  released  from,  the 
trigger-guard,  and  pulled  down  at  the  same  time,  draws  the  breech-piece 
into  the  position  shown  by  the  dotted  lines  in  the  engraving.  At  the 
same  time  a«  the  breech-piece  is  drawn  down,  the  inner  end  of  the  lever 
£  presses  against  the  extractor  and  forces  it  outwards,  thus  freeing  the 
barrel  of  the  empty  cartridge-case.  The  piston  or  striker  shown  in  dotted 
lines  in  the  breech-piece  is  driven  forward  by  the  hammer^  and  in  order 
that  too  severe  an  impulse  may  not  be  imparted  to  the  striker,  a  portion 
of  the  hammer  is  left  projecting  at  the  side,  which  catches  against  the 
side  of  the  breech-pieee.  The  practice  for  rapidity  was  12  shots  in  49 
seconds. 

THE  HAMMOND  HIFLE. 

The  Hammond  gun,  of  the  Hammond  Connecticut  Arm  Manufactory, 
is  different  in  principle  from  any  of  its  competitors.  It  was  withdrawn  • 
to  adapt  it  to  central-fire  cartridges,  and.  may  therefore  not  be  eligible  to 
compete  for  the  prizes.  At  the  trial  the  ammunition  used  was  the  metal- 
lic rim-fire  cartridge,  length  2.24  inches;  weight  630  grains.  Bullet, 
cylindro-conoidal,  with  flattened  point,  two  cannelures,  cavity  at  base, 
no  plug;  length  1.46  inch;  diameter  0.468  inch,  weight  380  grains,  weight 
of  60  rounds  packed,  4  pounds  11  ounces.  For  rapidity,  12  shots  were 
fired  in  1  minute  1  second.  The  following  description  and  engraving  of 
this  gun  is  from  The  Engineer. 

^'IvL  the  construction  of  this  gun,  that  part  of  the  arm  or  frame  form- 
ing the  sole  connection  between  the  barrel  and  the  stock,  constitutes  a 
bearing  or  journal  for  the  breech-block  to  turn  upon.  The  rear  portion 
of  the  breech-block,  and  that  part  of  the  frame  against  which  this  rear 
portion  works,  are  cam-shaped,  or  eccentric,  and  therefore,  when  the 
breech-block  is  swung  to  the  left  it  has  a  lateral  and  oblique  rearward 
motion  in  order  to  open  the  cartridge  chamber,  and  when  swung  to  the 
right  it  has  an  oblique  forward  motion  which  helps  to  force  the  cartridge 
to  its  place  and  close  the  breech.  In  combination  with,  and  worked  by, 
010  breech-block,  is  an  ejector  for  removing  the  empty  cartridge-ca«e. 
Qn  the  under  side  of  the  breech-block  is  a  projecting  piece,  which  works 
in  an  oblique  groove  made  in  the  arm  of  the  ejector,  which  is  of  the 
ordinary  form.  When  the  breech-block  is  moved  in  its  seat,  the  project- 
ing piece  /,  shown  in  Fig.  4,  by  moving  in  the  oblique  groove  6,  Fig. 
6,  forces  back  the  ejector,  and  pushes  out  the  cartridge.  The  shape  of 
this  ejector  is  seen  in  Fig.  5.  After  throwing  out  the  cartridge-case, 
the  ejector  is  forced  back  to  its  position  by  the  spring,  Fig.  6,  and  the 


jrieoe  is  ready  for  reloading.  The  nose  and  heel  of  the  hammer 
recesses  in  the  hlock  and  frame  respectively,  so  as  to  aid  in  strengtlwB- 
in^  the  arm  against  the  strain  oceasioued  by  firing  Tlie  breeuli-bloti 
and  hammer  are  also  serrated  at  the  points  where  they  woidd  tonch  euk 
other,  when  the  hlock  is  swung  open,  and  the  hammer  accidentally  ft 
otherwise  let  down  against  it  The  object  of  tln&Impru^  ement  is  to  pi» 
vent  an  lu-cideutal  disi^liarge,  should  the  lireiKth  block  bo  closed  wiilioid 
cocking  the  hammer,  which  n  ould  let  the  hammer  fly  with  sach  violenM 
against  the  firing  pin  as  possibh  to  ignite  the  charge  In  the  iUnsMl! 
tion,  Fig.  ;i  shows  a  section  of  the  breech  apimratiis;  H  is  the  tfaai^ 
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piece,  which,  when  pressed  down,  also  presses  tlie  block  e,  mid  by  t«*_ 
ing  the  breech-block  G  to  the  left,  the  projection  /  (Fig,  4)  takes 
oblique  groove^,  and  the  head  of  the  locking  bolt  takes  the  groove  y,Fl^ 
2,  on  or  in  the  block  to  a^lmit  of  it,  an<l  caiLses  this  blo«rk  to 
obliquely  rearward.     By  continuing  the  motion  of  the  breech-block, 
projection/takes  the  groove  6,  in  the  Rector,  as  above  explained. 
Fig.  3j  c  represents  the  striker,  and  D  the  hummer;  the  reoew  fnM' 
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irhich  the  hammer  falls  is  shown  at  Py  Fig.  2.''  The  Engineer  adds  a 
bot-noteas  follows:  ^^ We  have  since  ascertained,  that  as  the  pattern 
^on  was  not  fitted  with  a  cleaning  rod,  and  was  some  onnces  heavier  than 
he  regulations  prescribed,  it  was  debarred  from  the  competition,  but  it 
8  nevertheless  under  trial  by  the  commission." 

*    THE  MABTmi  BIFLE. 

The  breech-loader  of  Mr.  Martini,  of  Switzerland,  is  adapted  for  rim- 
Lre  metallic  cartridges;  calibre  0.433  inch,  breech  arrangement  as  a  shoe. 
?he  open  end  of  the  chamber  is  closed  at  the  sides,  as  in  the  Peabody 
ifle,  the  breech-block  being  also  depressed  in  front  in  the  same  manner 
»y  the  leverage  of  the  movable  trigger-guard.  If  the  trigger  be  pulled 
rhile  the  breech  remains  open,  the  trigger-guard  and  the  breech-block 
all  into  place,  and  the  gun  is  closed  up  with  safety  without  any  explo- 
ion  of  the  cartridge.  The  pulling  out  of  the  trigger-guard  will  then 
e-cock  the  piece.  The  ordinary  lock  is  dispensed  with,  and  the  spiral 
pring  within  the  breech-block  drives  a  piston  for  striking  the  cartridge. 
^  detached  short  piston,  working  in  connection  with  the  lock,  acts  a%  a 
ort  of  tell-tale,  by  protruding  as  a  stud  when  the  gun  is  cocked,  and 
emaining  flush  when  not.  The  action  of  this  breech  arrangement  is 
'ery  attractive.  Ammunition-cartridge:  length  2.292  inches,  weight 
m  grains;  bullet,  cylindro-conoidal,  with  four  cannelures,  weight  334 
prains;  lubrication,  white  wax,  with  a  quarter  part  of  tallow;  charge, 
'2  grains.  Weight  of  60  rounds  packed,  4  pounds  9  ounces.  .For  accu- 
acy,  good;  after  the  eighth  round  the  cartridge-cases  drew  hard.  Bap- 
dity,  12  rounds  in  48  seconds. 

The  Peabody  rifle  used  at  the  trial  was  0.500  inch  calibre.  Ammuni- 
ion,  copper  rim-flre  cartridge;  length  1,91  inch;  weight  530  grains; 
lullet,  cylindro-conoidal,  with  three  cannelures  and  a  cavity  at  the  bai^; 
ength  0.900  inch,  diameter  0.52  inch;  weight  395  grains;  charge  60 
H'ains.  Weight  of  60  rounds  packed,  4  ];)ounds  lOf  ounces.  In  practice 
or  rapidity,  12  rounds  were  fired  in  53  seconds. 

The  Eemington  rifle  was  also  0.500  inch  calibre.  Ammunition,  copper 
artridge,  length  2.22  inches;  weight  586  grains.  Ballet,  cylindro-con- 
ddal,  length  0.83  inch;  diameter  0*52  inch;  weight  407  grains;  weight 
f  60  rounds  packed,  5  pounds  2  ounces;  practice  with  central-fire  car- 
ridges,  for  rapidity,  12  rounds  in  50  seconds;  with  rim-fire  cartridges, 
1  rounds  in  40  seconds.  In  adapting  this  gun  to  central-fire  cartridges, 
he  breech-block  requires  to  be  changed. 

SHARP'S  RIFLE. 

Mr.  Sharp's  rifle  also  took  a  good  i)osition  at  these  trials,  and  has  some 
ecnliar  features  worthy  of  notice,  such  as  the  weight  of  the  specified 
0  rounds.  It  is  on  the  breech-block  principle,  and  the  calibre  is  0.500 
ich.  The  breech  action  is  confined  to  three  parts,  the  lever,  the  slide, 
ad  the  extractor.    The  lever  forming  the  trigger-guard  opens  the  brQQch% 
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The  breecli-slide  being  spheroidal,  permits  the  use  of  cartridges  with 
varying  thickness  of  base.  Ammunition,  rim-fire  metallic  cartridge; 
length,  1.89  inch;  weight,  552  grains;  bullet,  cylindro-conoidal,  with  three 
cannelures  and  flattened  i)oint,  solid  base,  length  0.83  inch;  diameter 
0.52  inch.  Weight  487  grains;  wax  lubrication;  charge  of  powd»  67 
grains ;  weight  of  60  rounds  packed,  4  pounds  13^  ounces ;  practice  for 
rapidity,  12  rounds  in  51  seconds.    Breech  arrangement  worked  well 

SOPER'S  and  other  RIFLES. 


« 


The  rifle  of  Mr.  Soper  disposed  of  the  12  rounds  in  the  shwtest 
time — 39  seconds — ^but  it  is  i)erhaps  too  complicated  to  stand  the  rongb 
usage  of  the  regular  military  service.  The  mechanism  of  tike  gun  is  I^ 
markable  for  its  high  degree  of  elaboration.  By  one  operation  the  breech 
is  oi)ened,  the  gun  cocked,  and  the  discharged  case  thrown  out.  Tlie 
breech  is  opened  and  closed  by  a  wedge-block  worked  by  a  hinged  lever. 
The  lock  is  central  in  the  stock,  and  the  trigger,  mounted  on  a  lever,  can 
be  secured  at  fidl-cock  by  a  bolt.  Ammunition,  similar  to  service  cut- 
tridge  No.  2 ;  length  2.440  inches ;  weight  765  grains.  Ballet  wrigbs 
533  grains ;  charge  of  powder,  71  grains.  Weight  of  60  rounds  padnd, 
6  pounds  10^  ounces;  practice  for  rapidity,  12  rounds  in  dO^seoonds; 
three  missfires ;  accuracy  good. 

SUCCESSFUL  COMPETITORS. 

The  guns  of  the  Snider  company  did  not,  as  already  stated,  take  a 
prominent  place  at  the  competition.  Two  were  large  bores  0.577  inch: 
one  was  0.500,  and  the  other  0.450  inch.  They  were  all  adapted  for 
central-fire  cartridges.  There  was  nothing  remarkable  in  the  fWng. 
either  for  accuracy  or  rapidity.  One  of  the  guns  (No.  3)  struck  the  target 
orfly  thrice  in  10  rounds.  For  rapidity  the  best  was  the  large  bore,  15 
rounds  in  1  minute  10  seconds,  and  the  worst,  the  smallest  Iwre,  1- 
rounds  in  2  minutes  3  seconds.  Some  of  the  cartridges  were  hard 
to  draw,  the  base  of  one  broke  off,  and  the  ramrod  hiid  to  be  used  to  ex 
tract  the  empty  case.  These  Snider  rifles  are  identical  in  priueii>le  irith 
the  converted  Enflelds  before  described ;  the  riflings  are  different,  bwt 
the  chambers  are  similar.  In  all  these,  however,  the  hammer  flies  back 
automatically  to  half-cock  after  firing.  The  weight  of  60  rounds  i>m*ked 
is,  for  the  large  bores,  5  i)ounds  10^  ounces,  for  the  medium  5  pound?  t 
ounces,  and  for  the  small  bore,  4  iK)unds  11  ounces. 

It  is  curious  to  notice  that  among  the  competitors  at  these  trials  aie 
found  many  names  well  knowii  in  connection  with  fire-arms — old  house* 
and  firms — whosi^  guns  have  been  beaten  by  those  of  amateiur  pun 
makers,  of  whom,  till  this  crisis  came,  the  world  and  the  trade  kne^f 
nothing.  The*  Birmingham  Small-anns  Company  were  represented  by 
the  rifle  of  Mr.  Gniy,  a  small  bore  0.451  calibre,  with  a  ca8t-steel  htuwL 
In  firing  for  accunu\v,  the  first  cartridge  jammeil  the  action,  and  the 
runiroil  had  to  be  used  to  clear  the  gun.    For  rapidity,  the  firing  wm 
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iscontinaed  at  the  sixth  round,  the  base  of  the  cartridge  having  torn 
flf,  leaving  the  case  jammed  in  the  cylinder. 

Messrs.  Benson  &  Co.  had  four  rifles  at  the  trial — ^three  on  the 
olt  system,  and  one  on  the  breech-block  principle,  similar  to  the  Mont 
torm.  The  result  of  the  firing  with  these  guns  was  simply  a  series  of 
dshaps,  not  one  of  the  four  reaching  mediocrity.  The  Westley  Bichards 
Company  had  four  ril9es  here  also,  not  one  of  which  completed  the 
ractice.  One  only  (No,  3)  made  a  respectable  show  when  firing  for  ac- 
iiracy,  but  when  firing  for  rapiditj",  it  became  unserviceable  at  the  sixth 
>und. 

A  Prussian  gun,  needle  principle,  furnished  by  a  Mr.  Tanner  of  Silesia, 
lade  very  wild  shooting,  and  when  firing  for  rapidity  the  fifth  cartridge 
juld  not  be  forced  into  the  chamber,  and  the  soldier's  thumb  was  deeply 
at  bj'  the  sharp  edge  of  the  breech  in  endeavoring  to  load.  The 
VTiitworth  company's  rifle  was  withdrawn,  and  generally  the  guns  of 
[le  best  known  English  makers  were  not  only  beaten  by  outsiders,  but 
y  almost  all  the  American  guns  at  the  competition.  The  table  on  page  42 
111,  at  a  glance,  enable  a  comparison  to  be  made  of  some  of  the  results 
f  this  primary  competition ;  for  the  object  of  the  trials  above  mentioned 
ras  merely  to  facilitate  the  selection  of  a  number  of  weapons  for  a  more 
liorough  competition.    From  among  the  names  in  the  table  some  ten  or 

dozen  will  be  selected^  The  makers  will  be  required  to  furnish  six 
ifles  each  (of  the  pattern  of  the  experimental  weapon)  and  1,000  rounds 
f  ammunition.  For  this  each  maker  or  inventor  will  receive  £300,  and 
tie  competition  for  the  two  prizes  of  £1,000  and  £600  will  then  be  pro- 
eeded  with. 

1  Since  writing  the  above,  we  learn  that  the  following  nine  rifles  have  been  selected :  Albini 
sd  Braedlin,  Berdan,  Fosbery,  Henry,  Joslyn,  Martini,  Pieabodj,  and  Semington ;  one  of 
le  makers  having  two  guns  representing  di£E^rent  systems. 
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Prom  this  table  it  will  be  seen  that  six  out  of  these  14  comi>etitors  are 
nerican,!  whilst  two  others  are  founded  on  the  Mont  Storm  principle, 
ID  tn  lifrifin  invention.  Of  the  14  guns,  eight  are  for  central-fire, 
d  six  for  rim-fire  cartridges.  ThnwMr^MMi  in  Khich  the  two  systems 
ignition  are  fairly  comx)ared  is  in  the  Bemington  rifle,  which  fires 
her  cartridge,  but  which  made  the  most  rapid  shooting  with  the  rim- 
».  The  gun  which  carried  away  the  palm  in  rapidity  of  fire  was  Mr. 
pelt's,  but  the  delicacy  and  complication  of  its  mechanism  are  strong 
piments  against  its  adoption  as  a  military  arm.  The  lightest  60  rounds 
that  of  Mr.  Martini,  of  Switzerland,  who  also  has  the  heaviest  charge 
IK)wder  in  proportion  to  the  weight  of  the  bullet.  The  average  weight 
the  rim-fire  charges  and  bullets  are  to  each  other  as  one  to  six,  while 
5  central-fire  are  nearly  as  one  to  seven,  hence  the  former  will  be  able  to 
mn  a  greater  range  with  a  lower  trajectory.  The  average  weight  of 
?  central  fire  60  rounds  is  6  pounds  8J  ounces,  while  the  average  of  the 
ft-fire  is  4  pounds  12 J  ounces;  consequently  80  rounds  of  the  latter  are 
heavier  than  60  rounds  of  the  former,  a  consideration,  taken  in  con- 
ction  with  rapid  firing  (consequent  on  the  introduction  of  breech-loaders) 
d  forced  marches,  of  Bio  secondary  importance,  at  least  to  the  infantry 
Idier.  The  average  rapidity  of  the  firing  with  the  central-fire  cartridge, 
above,  is  oS^  seconds,  and  that  of  the  rim-fire  50§  seconds.  It  is  also 
►rthy  of  notice  that  besides  those  in  the  table,  there  were  68  central-fire 
ns  at  the  competition,  nearly  all  of  which  missed  fire  frequently,  and 
her  wholly  failed,  or  at  least  did  nothing  to  entitle  them  to  further 
Qsideration,  whilst  no  rim-fire  gun  missed  or  failed ;  indeed,  all  the 
ns  using  rim-fire  cartridges  are  in  the  table.  There  is,  however,  some- 
ing  to  be  said  in  extenuation  of  such  wholesale  failure  of  the  central- 
B  weai)ons.  The  makers  or  inventors  seemed  to  fancy  that  their  guns 
>uld  stand  a  better  chance  of  being  adopted  if  made  to  suit  the  Boxer 
service  cartridge,  for  the  manufacture  of  which  an  extensive  and  costly 
int  of  machinery  has  been  got  up  at  Woolwich  arsenal.  This  may  be 
3  reason  why  most  of  the  competing  rifles  were  designed  for  central- 
3  cartridges.  The  same  consideration  may  probably  induce  the  British 
vemment  to  adopt  some  central-flre  gun,  notwithstanding  that  the 
it  prize  may  be  won  by  the  other  system.  The  guns,  however,  which 
Q  the  prizes  at  this  competition,  or  may  be  considered  the  simplest  and 
5t,  will  still  have  to  compete  with  the  Snider-Enfield. 

THE  CHASSEPOT  RIFLE. 

rhe  Chassepot  rifle,  the  weapon  of  the  French  army,  is  exhibited  by 
»S8r8.  Caen,  Lyon  &  Company,  of  Paris,  (who  manufacture  the  gun 
'  the  government,)  and  also  by  several  private  gimmakers.     It  is  a 

While  these  and  Bimilar  trials  were  progressing^  in  England  and  other  countries,  several 
el  and  interesting  weapons  and  methods  of  conversion  were  being  perfected  in  the  United 
tes ;  among  these  the  Broughton  and  the  Roberts  guns— which  latter  has  been  adopted 
the  State  of  New  York— deserye  more  than  a  passing  notice.    See  Appendix.. 
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ueedle-gim,  differing  from  the  PrusBian  arm  in  two  particnlara:  Fint, 
the  escai>e  of  gaa  is  not  prevented,  aaintfae  Pruenian  needle-Kuu,  l^'the 
perfect  mechanical  fit  of  the  needle-bolt  and  the  barrel.  Second,  th* 
ftiluiiiiate  is  not  in  front,  but  in  rear  of  the  charge,  and  is  contained  id 
an  ordinarj-  copper  cap.  The  chief  feature  of  the  invention,  howem, 
consists  in  the  contrivance  adopted  for  preventing  the  escape  of  gu 
breechwards.  The  hermetic  dosing  of  the  breech  parts  is  obtained  by 
tbe  instaiitaueous  compression,  nnder  the  action  of  the  explosion,  of  a 
volcanized  caoutchouc  washer  interposed  between  the  fittnt  £aoe  of  tht 
breech-bolt  and  a  flange,  or  shoulder,  upon  the  needle-guide.  Theneedl» 
guide  being  movable,  and  the  front  fece  of  the  bolt  being  fixed,  ibf 
india-nibber  washer  is  nipped  between  them.  The  washer  and  thr 
flange  or  shoulder  are  of  little  less  diameter  than  the  breech  iu  which  thff 
are  fitted,  so  as  to  facilitate  their  play  therein,  but  the  diameter  of  tbt 
front  face  of  the  breech-bolt  is,  as  nearly  as  possible,  equal  to  the  inner 
4iameter  of  the  breech.  When  the  explosion  takes  place,  the  preMair 
transmitted  by  tbe  movable  needle-guide  to  the  washer  is  such,  thit 
ttie  latter  is  compressed  sufficiently  to  hermetically  close  the  rear  endof 
the  baixel  and  thereby  prevent  all  gas-escape.  After  the  charge  is  find 
and  the  pressure  removed,  the  washer,  by  iTrtueof  its  elasticity,  retnn* 
to  its  natural  position.  The  ring  or  washer  ia  comx>oaed  of  three  layen 
of  different  degrees  of  hardness,  the  two  outwani  layers  being  of  mnffc 
harder  substance  than  tbe  ceutre  one,  so  that,  on  being  pres.teil,  the  intvr- 
uiediate  layer,  which  is  perfectly  elastic,  expundx.     A  reference  to  our 
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woodcut  will  aufll<'icntly  explain  the  nature  of  this  breech -closing  ananp- 
meut.  The.  india-rablHT  ring  a  is  compressed  by  the  nee<lle-gni*  I' 
between  the  washers  e  b  when  the  charge  is  iguitiil,  and  is  theieAn 
fon-ed  to  till  the  Imrrel,  in  which,  in  its  normal  state,  it  is  a  lotw  <'■ 
This  amuigeinent  »wn\»  to  answer  well,  and  if  the  c-opiHT  cap  and  htfr 
of  the  cartriiige  can  l)e  got  rid  of  effectually  after  each  dlsrluir;pe.  tk 
ChasseiMit  (despite  the  iM-'rishable  nature  of  its  elastic  washer,  wkiA 
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however,  can  be  easily  renewed)  bids  fair  to  be  a  more  effective  and 
trustworthy  weapon  than  the  Prussian  needle-gun.^ 
The  following  particulars  relate  to  the  Chassepot  rifle : 

French  measurement.      English  measurement. 

Weight 4  kilos.  50  grams.    8  lb.  14  oz.  13  dr. 

Calibre 11  m.  metres.  .433  inch. 

Range 1,000  metres.  1,094  yards. 

Weight  of  cartridge 31  grams.  578.4  grains. 

Weight  of  ball 24  grams.  370.4  grains. 

Weight  of  charge 5J  grams.  84.8  grains. 

Number  of  grooves 4 

No  reliable  data  has  yet  been  obtained  for  comparing  the  merits  of 
the  Chassepot  with  other  breech-loaders.  It  was  not  among  the 
competitors  either  in  England  or  at  Vienna,  and  the  French  trials  are 
generally  conducted  in  secret,  save  when  it  is  considered  necessary  to 
give  eclat  to  an  invention  adopted  by  the  government.  In  these  cases 
the  trials  consist  more  of  the  nature  of  a  display  than  experiments.  The 
following  account  of  a  trial  of  the  Chassepot  rifle,  which  lately  took 
place  before  the  Emperor  and  Prince  Oscar  of  Sweden,  appealed  in  The 
Times  of  the  18th  of  May : 

^^  A  battalion  of  the  foot  chasseurs  of  the  guard  was  placed  at  600 
yards  from  the  mark,  and  the  results  obtained  were  quite  extraordinary. 
After  a  period  of  precisely  two  minutes,  the  trumpet  sounded  the  call  to 
cea^e  flring.  It  was  then  found  that  the  battalion  (500  strong)  had  fired 
8,000' balls,  of  which  1,992  had  struck  the  line  of  object  aimed  at.  All 
tiie  ground  immediately  in  front  of  the  mark  was  cut  up  by  the  balls  in 
such  a  way  as  not  to  show  a  blade  of  grass  left.  The  Emperor  uttered 
an  exclamation  which  graphically  depicts  the  result:  ^  It  is  frightful  I  It 
is  a  positive  massacre!'  The  battalion  afterwards  executed  several 
times  a  similar  exercise,  but  at  distances  increased  to  1,000  yards." 

Here  the  average  number  of  shots  per  man  was  16,  or  at  the  rate  of 
eight  rounds  per  minute,  while  the  number  of  hits  was  nearly  25  per 
cent.,  which,  at  600  yards,  may  be  considered  good  shooting.  There  is, 
however,  something  very  vague  about  "  the  line  of  object  aimed  at.'' 

'  Since  the  above  was  waitten,  the  experiments  referred  to  in  the  following  para^aph  from 
The  lUmttnUd  London  Netet  were  made  \n  Prnssia :  **  The  Pmssian  (i^nmaker  Specbt  has 
received  from  Paris  a  Chassepot  gan  similar  to  those  adopted  by  the  French  armj,  and 
experiments  have  been  made  with  it  which,  according  to  the  Prussian  joomals,  have  furnished 
important  results.  The  Chassepot  is  certainly  superior  to  the  Prussian  needle-gun.  Com- 
petitive essays  have  been  made  with  the  two.  More  than  50  officers  of  all  arms  witnessed 
them.  The  Chassepot  was  in  the  hands  of  M.  Specht ;  the  needle-gun  in  those  of  one  of 
liie  best  marlcsmen  in  the  garrison.  The  anangement  was  to  fire  with  each  weapon  for  a 
minate.  The  needle-gun  was  the  first ;  it  fired  eight  rounds  and  struck  the  target  eight  . 
tunes.  The  Chassepot  fired  ten  shots  and  was  loaded  the  eleventh  within  the  minute ;  it  lUso 
reached  the  target  eight  times.  The  two  guns  were  afterwards  fired  together  during  half  a 
minute ;  the  needle-g^n  discharged  three  shots,  the  Chassepot  Ave,  l$x  of  them  were  found 
to  baye  itmck  the  target,  but  from  which  of  the  guns  was  not  known.** 
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Independent  of  the  great  number  of  ChaBsepots  manafEUstuied  for  the 
French  government,  Messrs.  Caen,  Lyon  &  Go.  have  lately  received  u 
order  for  20,000  of  these  guns  from  the  govenmient  of  Japan,  and  ttbaB 
also  been  selected  for  trial  by  the  Italian,  Spanish,  and  other  Eoropett 
governments  that  have  not  as  yet  adopted  any  breech-loading  system. 

FEENCH  BREECH-LOADERS. 

M.  Devisme,  of  Paris,  exhibits  a  gun  which  seems  to  be  a  compound 
of  the  Chassepot  and  the  Prussian  needle-gun.  It  is  a  needle-gun,  and 
the  breech  is  closed,  as  in  the  Prussian  gun,  with  a  gas-tight  metallie 
joint  like  a  conical  valve.  The  chief  novelty  is  the  manner  of  fixing  tin 
breech-bolt.  The  bolt  slides  in  a  groove  in  the  stock,  which  groove  is  a 
continuation  of  the  barrel  of  the  gun.  Midway  in  tMs  groove  the  bott 
passes  over  a  transverse  rod  or  shaft  which  projects  into  the  bottcnn  d 
the  groove,  and  is  hollowed  out  to  admit  of  the  breech-bolt  passing  df^^ 
it.  Tliere  is  a  corresponding  hcdiow  in  the  breech-bolt,  and  when  it  ii 
pushed  home  this  hollow  is  immediately  over  that  of  the  transverse  rod, 
which  has  a  lever  attached  to  its  end,  and  when  this  lever  i&  piiUed  half 
a  turn  the  round  side  of  the  transverse  or  locking-rod  is  brought  inio 
the  hollow  of  the  breech-bolt,  and  the  breech  closed.  This  locking 
acsangement  seems  to  be  very  effective,  but  it  necessitates  an  extn 
movement — ^throwing  the  handle  below  the  barrel,  and  again  toward* 
the  handle  of  the  bolt — whereas  in  the  Prussian  and  Chasseixit  goni 
the  breech-bolt  is  both  handle  and  fastener.  We  are  not  aware  that 
De^i8me'8  gun  has  taken  any  prominent  place  in  the  c()mi>etitions  now 
going  on,  though  the  inventor  avers  that  it  can  fire  15  times  per  minute. 
It  has — in  common  with  the  Prussian  needle-gim — the  advantage  of 
being  speedily  rendered  imser\T[ceable  by  simply  withdrawing  the  breech- 
bolt,  and  the  disadvantage  of  its  working  x>arts  being  too  much  exposed 
in  wet  weather. 

Messrs.  Jarre  &  Company,  of  Paris,  exhibit  a  novel  breech-loader, 
which  can  be  fired,  they  say,  50  times  a  minute.  It  is  in  some  respect* 
a  magazine  gun,  and  yet  it  differs  greatly  from  the  American  guns  of 
that  denomination  in  the  Exhibition,  and  it  has  one  advantage  over  them. 
namely,  that  the  unfired  charges  are  always  in  sight ;  the  soldier  knom 
not  only  when  his  gun  is  empty,  but  how  many  rounds  remain  to  he 
fiivd.  The  charges — ten  in  number — are  arranged  in  a  sliding  breech- 
block, which  moves  laterally  through  a  slot  in  the  stock  by  the  aotioa 
of  co<»king  the  gun,  so  as  to  bring  one  charge  at  a  time  opposite  the  bar 
rel,  as  in  a  Colt's  revolver.  Each  cartridge  (rim-fin»)  has  a  small  pin  pro- 
jecting from  the  flange  of  its  base,  and  which  receives  the  blow  of  the 
hammer  vertically.  The  charges,  to  facilitate  the  loading  of  the  breech- 
block, an»  (when  manufactiu^d)  tied  together  in  rows  of  ten,  and  are  txfd 
ui)on  a  piece  of  woixl  by  a  string.  The  conical  ends  of  the  bullets,  whid 
project  slightly  beyond  the  jnece  of  wood,  are  inserted  in  the  breech- 
block, and  a  slight  pull  of  the  string  disengages  the  ten  rounds,  and  ther 
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fiedl  into  their  places  in  the  block  and  are  locked  in  by  a  bar  hinged  to 
the  block  at  one  end,  and  locking  with  a  spring  at  the  other ;  the  fresh 
supply  of  10  cartridges  are  then  ready  for  firing.  The  whole  operation 
of  filling  the  breech-block  occupies  about  10  seconds.    .    . 

Another  gun  in  the  French  section  worthy  of  notice  is  that  of  M. 
Troncbon.  It  has  a  breech-block  on  the  Mont  Storm  system,  adapted  to 
central-fire  cartridges.  The  breech-block  turns  over  and  is  secured  in 
position,  when  closed,  by  a  vertical  bolt  with  a  projecting  thumb-piece 
at  the  side.  The  piston  works  horizontally  along  the  axis  of  the  breech- 
block, the  hammer  falling  on  a  hinged  stud  in  connection  with  the  fast- 
ening-pin, so  if  the  hammer  be  let  fall  before  the  block  is  bolted  in  its 
place,  the  striker  and  bolt  will  be  driven  by  the  blow  into  position 
together.  Ammunition  cartridge  with  a  thick  India-rubber  wad  at  the 
base;  India-rubber  envelope;  an  iron  pin  in  the  centre  of  wad  con- 
veys the  blow  of  the  piston  to  the  fulminate,  which  is  put  in  a  cardboard 
sabot  next  the  charge.  This  rifle  was  at  the  English  competitive  trials, 
bat,  like  the  rest  of  the  French  and  Geiman  guns,  it  took  no  decided 
position,  and  left  the  contest  chiefly  between  the  English  and  American 
guns. 

THE  ELECTRIC  RIFLE. 

A  breech-loading  rifle  to  fire  by  electricity  is  exhibited  in  the  French 
section,  by  M.  le  Baron  and  M.  Delmas,  of  Caen.  They  say  they  have 
been  experimenting  for  a  long  time  on  this  electric  system,  and  after 
many  trials  have  at  last  succeeded  in  applying  it  to  fancy  guns,  {fusils 
de  lux€y)  and  also  to  military  arms.  The  following  is  their  explanation 
of  the  features  of  the  gun  and  some  of  its  advantages,  (abridged.)  All 
the  electric  apparatus  and  the  means  of  applying  it  are  placed  in  the 
interior  of  the  stock,  (see  woodcut.)  The  cartridge  cannot  ignite  itself 
by  any  shock,  however  violent,  as  it  contains  no  fulminate,  nor  is  there 
any  necessity  for  caps.  The  cartridge  is  hermetically  closed  at  the  base, 
and  so  has  no  gas  escape,  and  therefore  the  projectile  has  a  greater  range. 
The  gun  cannot  go  off  without  the  action  of  the  user,  {sam  la  volonte 
expressej)  euid  as  it  does  not  require  to  be  cocked,  or  need  any  exertion 
to  discharge  it,  the  aim  is  not  disturbed.  A  is  the  galvanic  pile,  which 
is  shut  up  in  the  stock  by  the  screw-cover  B ;  this  is  made  to  fit  closely 
by  an  India-rubber  washer  C ;  D  is  the  bobbin ;  E  E  the  conducting 
threads,  and  F  the  magnet.  When  the  pile  is  in  action,  the  vibration  of 
the  interrupter  will  cause  a  disagreeable  sound.  It  may  also  happen 
that  this  interrupter  is  not  quick  enough  in  movement,  which  would 
prevent  the  instantaneous  ignition  of  the  charge.  This  inconvenience 
can  be  neutralized  by  the  magnet,  which,  resting  on  the  interrupter,  pre- 
vents its  vibration  and  puts  it  in  motion  when  separated.  This  magnet 
is  inserted  in  a  piece  of  ivory  G,  which  isolates  it  from  the  shank  or  rod 
H,  and  is  used  to  fix  it  there.  The  bell-crank  J  is  hinged  to  the  rod,  and 
all  is  put  in  motion  by  a  slight  pressure  of  the  finger  upon  the  button 
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K.  The  rod  H  slides  within  the  stopping-guide  L,  and  seiiarates  th* 
magnet  from  the  intermpter,  and  then  only  the  spark  is  prodncd 
The  spring  M,  pressing  upon  the  heel  of  the  crank,  replaces  the  bnttoi 
K  in  its  normal  position  as  soon  as  the  pressure  of  the  finger  ii 
removed.  To  prevent  accidents,  the  piece  N  slides  upon  the  band  S  jm 
as  to  cover  the  button  K.  This  piece  is  fixed  by  an  interior  spring  u 
prevent  it  from  moving  accidentally,  and  this  spring  has  a  branch  whirl 
comes  between  the  button  and  the  heel  of  the  crank  to  prevent  it  Iron 
acting.  O  P  are  the  two  conducting  wires.  The  latter  passes  througl 
an  insulator  E  of  ivory  or  hard  gutta-i>ercha,  and  at  its  extremity  i 
placed  a  disk  of  platinum.  To  give  the  stock  the  necessary  strength.  tw< 
bars  of  brass  or  steel,  S  T,  are  inlaid  in  the  stock,  and  the  two  sides  an 
held  together  by  screws  passing  through  internal  bosses.  The  eartricijn 
has  a  ba«e  of  thin  cardboard  or  linen.  The  action  of  the  breech  is  som*' 
what  similar  to  the  Hammond  gun,  and  an  ordinary  trigger  can  be  iisw 
if  deemed  expedient.  Tlie  London  Times j  in  speaking  of  this  g\m  says 
"  If  M.  le  Baron  could  simplify  and  diminish  the  apparatus,  it  niijAi 
supersede  all  hammers,  anvils,  and  caps,  but  at  present  it  weakens  the  st<»el 
too  much.^  The  Times  might  safely  have  gone  a  little  farther,  and  stiiw 
lated  for  an  unfailing  certainty  of  actioii  during  thunder-storms  and  ii 
changeable  weather.  The  breech-loading  systems  that  we  have  beet 
considering  have  already  disposed  of  caps  as  a  separate  nuisance,  am 
the  American  rim-fire  cartridge  disposes  of  the  an\il,  so  there  remain 
only  the  hammer,  which  is  more  easily  carried  and  less  liable  to  get  on 
of  order  than  a  galvanic  battery  with  its  pile,  bobbins,  conductors,  an« 
insulators ;  in  short,  a  complicated  mechanical  and  chemical  amingemf  nl 
to  understand  and  manage  which  every  soldier  would  not  only  rtHjiiir 
to  be  a  practical  mechanic,  but  a  graduate  in  chemistry. 

Before  finally  taking  leave  of  breech-loading  small  arms,  it  may  ii 
well  to  say  that  in  the  Austrian,  Italian,  Swiss,  and  some  other  sei'tioo* 
there  are  many  guns  to  which  we  have  not  alluded.  They  are  general] 
crude  in  design,  rough  in  workmanship,  and  contain  no  principle  or  no^ 
elty  that  woidd  be  likely  to  develop  itself  into  a  good  bwMH*h-U»a<lin 
arrangement.  Regartliug  this  class  of  weapon  it  has  also  l>eiMi  diffit  u 
to  obtain  accurate  information  the  tendency  of  inventors  who  have  take 
to  a  subject  with  which  they  are  not  familiar  being  to  exaggt»nite  tb 
importance  of  their  inventions.  Hence,  instead  of  a  simple  desiriptio 
of  any  particular  gun,  a  highly  colored  list  of  its  advantages  is  fumishf« 
Guns  of  this  class  abound  in  the  French  section  also,  the  exhibitors  « 
which  (follo\^ing  doubtless  the  example  of  their  government)  are  nnvi 
ling  to  give  any  information,  beyond  their  own  views,  of  the  sui>ik»«6 
advantages  of  their  weapons.  Four  Chassepots  and  11  other  jnm^ 
different  ei>ochs  arcf  among  the  munitions  of  war  exhibited  by  the  Fn* 
govenmient ;  but  in  no  instance  are  the  cases  opened  before  any  str.ui| 
without  the  special  permission  of  the  minister  of  war,  and  without  si 
permission  the  guardians  are  not  even  allowed  to  answer  any  questi^v 
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ting  the  articles  exhibited.  The  Chassepot,  however,  is  sbovn 
y,  and  explained  by  Mesers.  Gaen,  Lyon  &  Co.,  the  contractors, 
liiotly  supply  the  gun  to  the  gOTernment.  Id  the  British  sec- 
if  re  are  few  breecb-loadera  exhibited.  Among  these,  in  addition 
4se  ab^ady  named,  Green's  system,  exhibited  by  Messrs.  Beilly  & 
'  London,  isxterhapsthemostpAimisiDg;  thoiigh  originally  de%'i8ed 
porting  ride,  it  may  easily  be  adapted  for  military  purposes;  it  has 
D^euients,  and  works  on  the  bolt  principle  by  a  very  simple  action. 

THE  JONES  EITLE. 

'ill  novelty  in  fire-arms  is  exhibited  in  this  section  by  Mr.  Jones,  of 
nhani,  England.    It  is  not,  strictly  speaking,  a  military  arm,  being 


JonN'i  rifle. 
n\  to  facilitate  firing  with  accuracy  and  ease.    At  long  ranges 
id  chiefly  be  useftd  to  sharpshooters.    The  invention  is  designed 
4X  W 


50  PARIS   UNIVERSAL   EXPOSITION. 

to  correct  the  anomaly  of  shooting  at  long  and  short  ranges  with  a 
stock  of  the  same  bend.  By  a  simple  mechanical  contrivance  the  (ifle 
can  be  adjusted  from  the  level  barrel  to  any  elevation  np  to  six  degrees. 
The  part  of  the  stock  bearing  on  the  shoulder  is  hinged,  and  moves  so  | 
as  to  preser\^e  the  same  i)osition  whatever  be  the  elevation  of  the  gun; 
the  marksman  is  thus  enabled  to  maintain  an  easy  position  under  every 
diversity  of  range.  Fig.  1  shows  the  movable  stock  and  sights  arranged 
for  firing  point-blank,  and  Fig.  2  shows  the  stock  arranged  for  an  elevatioD 
of  five  degrees,  at  which  i)oint  the  part  of  the  stock  which  rests  on  the 
shoulder  has  the  same  relation  to  the  sights  as  in  Fig.  1. 

In  regard  to  breech-loaders  proper,  whatever  objections  may  be  raised 
against  them  on  account  of  theii*  tendency  to  waste  ammunition,  it  ii 
plain  that  in  future  wars  they  wiU  occupy  an  imi)ortant  place,  and  that 
the  nation  which  neglects  to  adopt  some  good  breech-loading  gun  for  its 
armies  will  stand  on  a  slipx)ery  basis.  It  is  difficult  at  this  stage  of  the 
question  to  designate  the  best  weax)on,  or  the  best  cartridge,  nor  does 
the  action  of  the  European  governments  as  yet  help  to  throw  nmeh 
light  on  the  subject. 

Tlie  French  and  English  only  seem  to  have  adopted  some  specific^ 
tern.  The  first,  doubtless,  because  it  is  a  necessity  to  be  armed  with 
some  good  w^eapon  now,  rather  than  because  the  Chassepot  is  really  the 
best  that  has  been  tried.  England  makes  no  secret  of  the  fact  that  the 
Snider  was  not  adopted  l)ecau8e  it  was  the  best  breech-loader,  but  on 
account  of  it^  adaptability  to  the  conversion  of  the  Enfields  already  on 
hand.  Tliere  are  rumors  and  reports  that  the  Sw^edes  and  Swiss  have 
adopted  the  liemington,  the  Dutch  the  Snider,  Portugal  and  Italy  the 
Westley  Kichards,  Eussia  the  Berdan,  and  Turkey,  Lawson's ;  but  it  is 
doubtful  if  any  system,  in  this  age  of  invention  and  change,  will  W  fiilly 
and  finally  adox)ted  by  any  of  the  leading  military  jwwers,  at  least  until 
the  ciirtridge  question  is  set  at  rest.  The  nee<lle-gun,  or  self-consumingf 
the  centi*iil,  and  rim-fire  cartridges  are  all  contending  for  the  supreniacy, 
an<l  each  system  has  its  advantages  and  its  disadvantages ;  to  weigh  and 
adjust  thesi»,  so  as  to  get  at  the  tnith,  will  be  a  work  extending  overs 
long  period  of  time.  Meanwhile,  the  giui  which  combines  simplicity  of 
constnietion  and  a  reasonable  nipidity  of  firing,  with  a  good  rauge  and 
a  low  tnijectory,  cannot  fail  to  attract  attention,  whether  the  charge  be 
ignited  by  a  spark  in  the  centre  or  by  a  ring  of  fire  around  its  batiie. 
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Display  at  the  Exhibition— Armstrong  and  Whitworth  Committee— Commit- 
tee ON  Breech-loading  Guns— Table  op  Results— Armstrong  Vent-piece— 
Armstrong  and  Whitworth  Muzzle-loaders— Twelye-pounder  Field  guns — 
Bre^h-loading  Field-piece— Whitworth's  Two-pounder— Effects  of  Case- 
siu»T— French  Guns— Emperor's  Gun— Krupp's  Gun— Krupp's  Rifling — Krupp's 
Wrougut-iron  Carriage— Dutch  Guns— Gatling  Battery— Austrian  Field- 
guns — German  Field-guns— Ferris  Gun— Cannon  Destroyer— Mack  ay  Gun. 

DISPLAY  AT  THE  EXHIBITION. 

There  is  considerably  less  of  what  is  novel  and  interesting  in  matters 
connected  with  the  field-guns  displayed  at  the  Exhibition,  than  in  other 
branches  of  fire-arms.  It  has  often  been  observed,  that  the  pnblic  can 
only  entertain  one  idea  at  a  time,  and  at  present  that  idea  in  regard  to 
munitions  of  war  seems  to  be  "  breech-loading  small-arms.''  We  by  no 
means  aver  that  there  is  nothing  novel  in  field  ordnance  at  the  Exhibi- 
tion, but  that  the  question  of  arms  for  infantry  has  eclipsed  for  a  time 
all  other  warlike  considerations.  The  "Gatling  battery''  and  "Ferris 
gun"  in  the  American  section  are  of  themselves  sufficient  to  prove  that 
field  ordnance  has  not  come  to  a  stand-still,  though  the  latter  gun  ought 
probably  to  be  placed  among  heavier  ordnance.  The  chief  question  that 
meets  us  at  the  outset  of  oui*  inquiries  is  the  manner  of  loading  the  gun. 
Shall  it  be  a  muzzle-loader  or  a  breech-loader  f  The  late  Austria-Prus- 
sian war,  especially  the  battle  of  Sadowa,  has  settled  this  question  so 
fer  as  relates  to  small-arms.  But  there  is  still  a  great  diversity  of  opin- 
ion on  this  subject  in  regard  to  field,  battery,  and  naval  ordnance.  Per- 
^ps no  abstract  question  has  ever  been  subjected  to  such  a  trjing  and 
practical  test  as  this  now  under  consideration  during  the  celebrated 
-^nustrong  and  Whitworth  trials  in  England.  These  trials  lasted  from 
January,  1863,  till  August,  1865,  and  cost  for  ammunition  alone  £33,500, 
(♦167,500.) 

On  entering  the  Exhibition  by  the  "  Grande  Porte,'^  the  first  building 
^0  the  right,  oi)ening  on  the  main  avenue,  is  devoted  to  the  British  mu- 
nitions of  war  exhibited  by  inventors  and  jmvate  firms,  and  among  these 
^grore  conspicuously  the  rival  systems  of  Whitworth  and  Armstrong. 
'^  twelve-pounder  field-piece,  similar  to  those  used  at  the  said  trials,  is 
8ho\^  by  each  of  these  exhibitors.    At  the  trial,  however,  Sir  William 
j^JtOstrong  had  two  twelve  pounders — a  breech-loader  and  a  muzzle- 
^oader.    The  former  is  not  on  exhibition.    Before  proceeding  to  speak 
^*  either  of  the  guns  exhibited,  we  purpose  to  refer  to  such  features  of 
*^^  competitive  trials  as  bear  upon  the  manner  of  loading  the  g;iiEL»    it. 
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being  understood  that  Sir  William  Anustrong  was  to  ftuninh  both  a 
bix*ecli-loader  and  a  muzzle-loader,  the  committee  received  fix)m  the  War 
Department  the  following  inHtructions : 

ARMSTEONG  AND  WHITWOBTH  GUNS. 

^' Instructions  for  tlie  Special  Armstrong  and  Whitworth  Cammitite.^ 
The  committee  are  api)ointed  to  examine  and  rex)ort  upon  certain  fact», 
which  require  to  be  carefully  ascertained  before  any  satisfactory  opinion 
can  be  pronounced  upon  the  different  descriptions  of  guns  and  of  ammu- 
nition proposed  by  Sir  W.  Armstrong  and  by  Mr.  Whitwprth. 

^^It  is  intended  that  the  in<iuiry  should  embrace  the  fitness  of  the  gniu 
and  ammunition  for  the  various  jmri^ses  to  which  ordnance  may  be 
applied,  namely — For  land  serrke :  1.  Field-guns.  2.  Garrison-gim& 
3.  Siege-guns.    4.  Heavy   guns  for  coast  defences.    For  sea  serrkt: 

1.  Broadside-guns.  2.  Pivot-gims.  3.  Boat-guns.  4.  Guns  for  cnpolw. 
AppUeahle  to  bothserHces  :  1.  Guns  for  use  agsiinst  iron  plates. 

"  The  committee,  in  considering  the  fitness  of  the  guns  fortheseveni 
puq)oses  above  named,  should  rejmrt  ui>on  the  comparative  qnalitiesof 
the  difierent  guns  and  ammunition  under  the  separate  heads  of— Bange, 
Initial  velocity  and  retardation,  Acciu^acy,  Penetration,  Elase  of  work- 
ing, Kecoil,  Rapidity  of  firing,  Capacity  for  firing  different  kinds  of  pro- 
jectiles, Apparent  capability  of  standing  the  rough  usage  of  actual  aer- 
Aice,  so  far  as  can  be  ascertained  from — Endurance,  Capability  of  bt^- 
ing  continued  firing  with  the  maximum  charge  a(hipted  to  the  gun. 
Simplicity  of  constniction,  Facility  of  rei>air,  and  Comparative  cost,  w 
far  as  can  1h»  a^KJcitained,  before  tlie  manufacture  has  been  syKtemati- 
callv  established. 

'^  The  committee  will  report  upon  tlie  suitableness  of  these  gims  ftir 
muzzle-loading  and  breecli-loading. 

"As  tlie  committee  may  not  have  an  oi)iM)rtunity  of  comi>aringgiULsaf 
the  siime  weight,  they  will  carefully  note  the  companitive  weight  of  all 
guns  examined,  and  also  their  calibre,  tlnMr  material,  their  construction 
their  system  of  manufactuix',  and  they  will  state  any  facts  on  the* 
points  which  exiKn'iment  may  enable  them  to  ascertain. 

"In  considering  the  projectiles, fuzes,  and  ammunition  proiH>sHL  tin* 
committee  slumld  in(*lude  in  their  intpiiry — For  field  guns:  1.  Siilid 
shot.  2.  Segment  (or  shnipnell)  shells,  with  concussion  and  tiiuf 
fuzes  and  bursters.  For  garrimm  and  siege  gunsj  and  guns  of  jmmOo*, 
and/or  gnns  for  sea  ser rice  :  1.  Solid  shot.  2,  Si'gment  (or  shraiioelll 
slu»lls,  with  concussion  and  time*  fuzes  or  burstei^s.  3.  Common  rfiriJ* 
with    jM*ivussion  fuzes.    For  use   against   iron  plates:     1.  Solid  dwC 

2.  Shells  and  fuzes. 

"They  should  give  their  attention  to  the  various  puri>ose8  for  whicfc 
projectiles  would  he  required  to  be  us«m1  with  each  class  of  gun,  Mirb 
as  against  tnN)])s  at  long  or  short  ranges;  against  earthworks, ma^oni?* 
or  iwn  defences;  against  w<MMlen,  iron,  or  iron-plated  ships,  either  fiwB 
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)ther  vessels  or  from  fixed  batteries ;  for  ricochet  fire,  penetration  under 
crater,  &c.  They  should  not  overtook  the  applicability  of  the  guns  sub- 
nitted  to  them  to  employment  with  special  projectiles,  such  as  shells 
Qled  with  molten  iron,  &c.  They  should  report  on  the  material  and 
ihape  of  the  various  projectiles  for  the  different  puri)08es  required. 
Hiey  should  also  satisfy  themselves  as  to  the  fitness  of  the  various  pro- 
ectiles  and  their  parts  to  bear  carriage,  whether  in  limbers,  ammunition 
ragons,  or  on  board  ship ;  their  liability  to  deteriorate  by  damp,  immer- 
ion  in  water,  hot  climates,  &c. ;  their  simplicity  of  construction ;  freedom 
rom  liability  to  injury  by  rough  usage;  and  comparative  cost,  so  far  as 
5an  be  ascertained,  before  the  manufacture  has  been  systematically  estab- 
lished. 

"In  considering  guns  and  projectiles  intended  for  use  against  iron  plates, 
they  should  have  regard  to  their  i)enetration,  both  when  fired  obliquely 
and  at  right  angles  to  the  target;  to  their  smashing  effect,  as  well  as  to 
their  destructive  power  after  x)assing  through  the  plate.  On  these  points 
the  results  obtained  by  the  inquiries  of  the  Iron  Plate  committee  should 
be  fully  examined. 

"As  a  great  number  of  experiments  have  been  made  of  late  ye^rs  with 
the  guns  and  projectiles  proposed  both  by  Sir  W.  Armstrong  and  by  Mr. 
Whitworth,  the  committee  should  examine  the  officers  who  have  con- 
ducted them,  as  well  as  those  who  have  had  experience  of  the  use  of  any 
of  the  guns  brought  under  their  notice  with  troops,  either  in  the  field, 
or  in  time  of  peace,  or  on  board  of  ship.  They  need  not  repeat  ex|)eri- 
ments  of  which  the  results  have  been  already  ascertained  by  competent 
witnesses,  but  will  direct  their  special  attention  to  elucidate  such  points 
as  may  api)ear  to  them  to  require  further  examination. 

"To  guide  the  committee  in  this  inquiry,  all  the  information  in  the  pos- 
8^ion  of  the  War  Office,  the  Horse  Guards,  and  the  Admiralty  will  be 
placed  at  their  disposal;  and  they  will  make  application  to  the  War  Office 
before  incurring  exi)enditure  for  such  experiments  as  may  be  deemed 
necessary. 

"The  committee  should  report  from  time  to  time,  so  soon  as  the  facts 
^der  any  one  head  of  their  inquiry  shall  have  been  ascertained." 

BREECH-LOADERS. 

• 

Colonel  Miller,  B.  A.,  lately  read  a  paper  before  the  Eoyal  Artillery 
^stitution  at  Woolwich,  on  "the  comparative  advantages  of  breech- 
loading  and  muzzle-loading  systems  for  rifled  field  artillery."  Colonel 
Mfller  was  secretary  of  a  committee  of  artillery  officers,  which  was  ap- 
I^inted  last  year  to  report  upon  this  ipiestion  of  breech  and  muzzle-load- 
^S  field  guns.  The  committee  made  the  Armstrong  and  Whitworth 
^^riments  the  basis  of  theii*  inquiry.  Kow  the  primary  committee — 
^c  Armstrong  and  Whitworth — had  gone  very  exhaustively  into  the 
S^stion.  They  examined  27  witnesses  experienced  in  the  manufacture 
^^  Use  of  artillery,  whose  evidence  embraced  4,132  questiow^  «av\  «w^\^^\>^. 
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They  carried  out,  during  21  mouths,  a  series  of  trials  which  seemed  to 
test  every  phase  of  the  question,  and  in  regard  to  the  relative  meritB  of 
the  different  systems  of  loading,  they  found  as  follows: 

'^That  the  breech-loading  gun  is  far  inferior  as  reganls  simplicity  of 
construction  to  either  of  the  muzzle-loading  guns,  and  cannot  be  com- 
pared to  them  in  this  important  resi>ect  in  efficiency  for  active  service;" 
and  again,  "That  both  Sir  W.  Armstrong's  and  Mr.  Whitworth's  muzzle- 
loading  systems,  including  guns  and  ammunition,  are  on  the  whole  veiy 
far  superior  to  Sir  W.  Armstrong's  breech-loading  system  for  the  service 
of  artillery  in  the  field." 

Colonel  Miller  classifies  the  practical  test  to  which  the  guns  and 
ammunition  were  submitted  as  follows: 

A.  Shooting  qualities — as  to  (1)  range;  (2)  initial  velocity  and  retarcb- 
tion;  (3)  accuracy. 

B.  Practical  effect  in  the  field  against — (4)  earthen  field-works;  (5) 
walls;  (6)  stockades;  (7)  field  artillery;  (8)  targets  representing  bodies 
of  troops. 

C.  Service  of  the  gum^d)  euse  of  working;  (10)  rates  of  firing;  (II) 
extent  of  recoil;  (12)  boat  service. 

D.  Hard  mage  and  rough  work — (13)  endurance;  (14)  strength;  (15) 
power  of  withstanding  effect  of  a  shell  bursting  inside  the  bore,  and  (IS) 
of  a  shell  striking  the  outside;  (17)  capability  of  being  brought  intouw 
after  being  upset. 

E.  Durability  of  the  ammunition — (18)  under  travelling;  and  (19)  under 
exposure  to  wet. 


TABLE  OF  RESITLTS. 


The  results  of  the  contest,  a«  between  the  Armstrong  muzzle-ltMder 
and  the  Armstrong  breech-loader,  and  exclusive  of  the  Whitworth,  are 
exjuessed  in  the  follo>^'ing  table,  in  which  the  gun  that  answered  best  is 
shown  by  the  figure  1,  and  equality  is  donated  by  the  sign  =  : 
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Thus  the  balance  of  advantages  lay  on  the  side  of  the  muzzle-loader ; 
)me  other  advantages  that  could  not  be  tested  at  these  tnals  have  been 
aimed  for  the  breech-loader,  the  chief  of  which  is,  "that  by  carrying  off 
le  breech-piece  the  gun  is  rendered  useless  to  an  enemy."  But  advantages 
lat  are  suggestive  of  defeat  seldom  receive  much  attention.  On  the 
:her  hand.  Colonel  Miller  enumerates  no  less  than  ten  disadvantages  inhe- 
)ntin  Sir  William  Armstrong'sbreech-loader  as  compared  with  his  muz- 
e-loading  gun,  viz.,  the  liability  of  the  breech-action  to  become  unfit 
►r  use  by  the  fracture  of  the  vent-piece,  by  jamming  firom  rust,  grit,  or 
5cidental  iiyury,  or  by  the  gas-check  becoming  imi)erfect  from  any  of 
lese  causes ;  the  liability,  in  the  hurry  of  action,  to  accidents  due  to 
le  non-screwing  up  of  the  breech ;  the  number  of  separate  parts  and 
le  delicate  adjustment  required,  entailing  the  occasional  emplojTuent 
:'  skilled  artificers ;  the  projection  and  consequent  liability  to  injury  of 
)me  of  the  parts ;  the  necessity  for  the  emi>loyment  of  detonating 
rrangements  to  ignite  the  time-fuses;  the  difficulty  of  instructing 
iinners  thoroughly  in  the  mode  of  action  of  those  fiises ;  the  liability 
'  the  lead  coating  to  strip,  if  not  very  carefully  secured  in  the  first 
LStance ;  the  liability  of  the  same  coating  to  iiyury,  to  an  extent  which 
lay  i)08sibly  interfere  with  loading;  the  absolute  necessity  for  the 
nployment  of  lubricators. 

The  following,  from  the  report  of  the  Armstrong  and  Whitworth  com- 
jttee,  will  stilly  frirther  explain  and  illustrate  some  of  these  disadvan- 
kges: 

"  Having  thus  described  the  construction  of  the  several  guns,  the  com- 
ittee  have  to  report  that,  considering  the  number  of  spare  articles  which 
list  be  carried  with  each  breech-loading  gun  to  insure  its  efficiency, 
ad  the  number,  weight,  and  cost  of  special  tools  and  implements,  and 
16  complication  in  the  store  department  consequent  on  their  issue 
id  maintenance  with  field-batteries  under  all  conditions  of  service ;  and 
msidering  also  the  necessity  there  is  that  men  skilled  in  the  use  of 
lese  implements  should  always  be  present  with  each  battery  to  use  them 
nd  keep  the  guns  in  efficient  repair,  they  are  of  opinion  that  this  gun 
I  far  inferior,  as  regards  simplicity  of  construction,  to  either  of  the 
luzzle-loading  guns,  and  cannot  be  compared  to  them  in  this  important 
espect  in  efficiency  for  active  service." 

ARMSTRONG  VENT-PEECE. 

The  committee'further  add: 

^'As  regards  the  breech-loading  arrangements,  the  committee  have 
>een  informed  that  the  copi)er  rings  of  the  vent-pieces  and  bouches  of 
he  guns  require  refacing  and  renewal  after  a  certain  number  of  rounds, 
©pendent  on  the  care  and  attention  with  which  the  action  of  the  powder 
*  observed.  For  this  purpose  complicated  and  costly  tools,  which  are 
afferent  for  every  description  of  gun,  and  require  a  certain  amount  of 
^ill  in  manipulation,  have  to  be  issued  and  always  carried  on  service, 
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with  the  guns ;  spare  vent-pieces  and  copper  rings  have  also  to  be  car- 
ried. 

^^  Tlie  committee  have  received  eWdence  of  frequent  accidents  having 
occurred  with  guns  of  all  sizes  from  vent-pieces  having  been  blown  out  in 
some  cases,  and  broken  in  others,  both  in  service  and  in  practice  on  land 
as  well  as  at  sea,  and  as  a  consequence  the  whole  of  the  vent-pieoes  in 
the  ser\ice  have  been  recently  exchanged,  a  new  construction  of  vent- 
piece  having  been  approved.  This  vent-piece,  which  had  not  yet  been 
generally  introduced  into  the  service,  is  intended  to  prevent  a  recuiience 
of  these  accidents. 

"The  committee  desire  to  refer  to  the  evidence  relative  to  those  acd* 
dents  which  have  occurred  in  active  service  in  presence  of  an  enemy. 

"M^or  Milward,  royal  artillery,  reports  a  vent-piece  having  been 
blown  out  of  a  field-gun  during  the  China  war  in  1860,  through  the  can^ 
lessness  of  the  man  who  was  trusted  to  screw  it  up ;  by  this  accident  thf 
traversing  apparatus  on  the  gun-carriage  was  rendered  unseniceable, 
but  it  *did  not  in  any  way  affect  the  use  of  the  gun.' 

"  Colonel  Barrj^,  ix)yal  artillery,  also  reports  that  a  vent-piece  wu 
blown  out  in  China. 

"Captain  Se^Tuour,  C.  B.,  royal  navy,  reports  a  vent-piece  having  been 
blown  out  of  a  12-i)ounder  field-piece  in  an  expedition  against  some  <rfthe 
natives  of  the  Fiji  islands  in  1861,  by  which  the  English  consul  was  Ittdlr 
burnt,  the  officer  in  charge  of  the  boat  and  six  men  were^wounded,  oneirf 
them  seriously. 

"  Two  similar  accidents  wen^  n^ported  to  have  occurred  with  the  guns  of 
the  royal  artillery  in  New  Zwilaud. 

"It  appears  also  from  the  reiwris  of  her  Majest>''8  ships  engaged  at 
Ka^osiiiia,  Japan,  on  the  15th  and  16th  August,  186^5,  that  with  the  ei^bt 
llO-pcmnder  guns  which  weiv  engaged,  and  ftitnl  altogether  168  rountU 
one  vent-piece  was  broken,  an<l  complaints  wei*e  made  of  the  vent-piece 
jamming,  and  of  great  diiliciilty  being  exiK'rienced  in  firing  one  gun,  in 
(;onse(iueiice  of  the  rain  wetting  the  vent-pii*ce  and  running  into  the 
chamber.  On  the  same  occasion  187  rounds  in  all  were  fired  fn>ni  the 
thirieen  40-pounders  engaged,  in  the  coursi»  of  which  one  iron  and  fimr 
steel  veiit-pieci^s  were  craiiktHl,  one  steel  vent-piece  was  broken,  and  two 
vent-pieces  were  blown  out. 

"These  n^iKU'ts,  which  are  the  recorded  evidence  of  a  verj-  limit^nl  u* 
of  the  breeirh-loading  Armstrong  gun  with  old  pattern  vent-pitH*cs  on 
active  service,  may  be  <*onsi(leivd  as  indicative  only  of  what  might  hf 
expected  in  moiv  serious  affairs,  su(^h  as  a  general  action  or  decisive  Iwttle. 
in  which  a  numerous  ariillery  w<mld  Ih»  employed ;  combine<l  with  i>ther 
evi<h»n<*c  they  tend  to  show  that  the  vent-piece  is  an  element  of  instH-nritr 
which  has  lu^en  found  obj«»ctionable  even  at  practice,  and  may  therefi*'' 
1h»  t»xpected  to  be  much  more  so  in  the  hurry  an<l  t»xcitement  of  ftc*ti<»u»* 

It  must,  however,  be  born(»  in  mind  that  the  above  objections  a|»|J^ 
sin'cinUy  to  the  Armstrong  breech-loader,  an<l  not  to  breech-loaders p*" 
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ally,  though  some  of  the  faults  of  this  gun  wUl  doubtless  apply  to  other 
■eech-loading  systems,  as  almost  all  of  them  require  SQme  finishing 
ghteniug  touch  likely  to  be  forgotten  in  the  heat  of  action.  Notwith- 
anding  the  conclusive  nature  of  these  trials  and  reports  against  the 
jmstrong  breech-loader,  this  gun  is  still  the  field-gun  of  the  British 
nay.  The  breech-loading  committee,  of  which  Colonel  Miller  was  sec- 
jtary,  consisted  of  a  lieutenant  general,  five  major  generals,  a  brigadier 
enend,  and  six  colonels  of  artillery.  These  oflBcers  represented  the  present 
tate  of  field  ordnance,  referring  to  the  Armstrong  breech-loader  as  "  any- 
iing  but  satisfactory,  and  unanimously  recommended  that  the  system 
liould  be  changed  to  muzzle-loaders  the  first  opportunity.''  Colonel 
Oiler's  paper,  fix)m  which  these  particulars  have  been  drawn,  concludes: 

^^If  we  had  to  take  immediate  part  in  a  European  war,  we  should  bring 
ito  the  field  a  delicate  gun  requiring  constant  care  and  a  great  variety 
f  stores  for  its  sole  use;  we  should  fiirther  be  liable  to  the  risk  of  the 
un  failing  us  at  critical  moments;  but  we  should  not  have  the  satisfac- 
ion  of  getting  any  advantage  in  range,  accuracy,  or  rate  of  fire  which 
'ould  not  equally  be  presented  by  a  muzzle-loading  system." 

The  breech-loader  being  thus  disi)osed  of,  the  contest  in  these  trials  was 
eally  between  the  two  muzzle-loading  guns,  the  particulars  of  which  are 
one  into  at  great  length  in  the  "Report  of  the  Armstrong  and  Whit- 
^orth  Committee."  A  few  facts  resi)ecting  the  several  points  tested  may 
« interesting.  ]prst,  however,  let  us  ascertain  what  the  rival  guns  were, 
le  report  says: 

"As  to  construction.  Sir  W.  Armstrong  in  his  evidence  Stated  that  ^  the 
rhole  of  his  guns  are  upon  what  he  calls  the  coil  system,  which  consists 
a  forming  tubes  by  rolling  up  iron  bars  in  spiral  coils,  and  then  welding 
hem  longitudinally;  and  when  a  continuous  tube  is  necessary,  joining 
hem  up  in  the  end  direction.  Rei)eated  layers  of  these  tubes  are  shrunk 
D  in  succession,  at  high  temperatures,  until  the  necessary  thickness  of 
wtal  is  made  up.  He  stated  that  the  first  gun  he  constructed  was  made 
nth  a  steel  barrel,  the  other  parts  all  being  coiled,  and  that  he  still  con- 
uined  to  prefer  that  plan,  assuming  it  to  be  practicable  to  get  a  material 
hat  can  be  depended  uiwn,  but  that  in  all  attempts  he  had  made  he  had 
ufit  with  such  disappointment  in  the  use  of  steel,  and  so  much  uncer- 
unty,  that  he  had  been  obliged  to  abandon  it,  and  confine  himself  to 
^ught  iron;  he  added,  however,  that  so  much  progress  was  being  made 
1  the  manufacture  of  steel,  and  that  he  himself  had  lately  been  led  to 
•MJh  improved  methods  of  treating  it,  that  he  fully  expected  the  time  was 
ot  very  distant  when  the  original  idea  of  using  ste^l  for  the  barrel  would 
6  revived,  and  coil  guns  made  with  an  internal  tube  of  steel.  His  rea- 
^ns  for  desiring  to  use  steel  instead  of  coiled  tubes  for  the  barrels  were, 
^t  steel  is  a  more  close,  a  more  compsict,  and  a  more  perfect  material, 
^t  it  is  harder  and  of  greater  durability,  and  that  by' its  use  defective 
^Ids  would  be  avoided.  The  difticulties  in  making  the  inner  tubes  per- 
«t  and  sound  when  coiled  had  been  very  great;  these  would  be  avoided 
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if  the  tabes  were  made  of  steel,  the  employment  of  which  he  oonadered 
more  important  in  large  than  in  small  gnns."' 

Mr.  Whitworth  in  his  proposals  disclaimed  the  intention  of  propoong 
any  particular  gun  for  the  acceptance  of  the  government;  but  sabmitted 
for  selection,  in  the  exx)eriment«  to  be  made  by  the  committee,  a  list  of 
rifled  guns  which  were  being  manufactured  by  his  firm.  Mr.  WhitwortM 
system  of  rifling  may  be  described  in  general  terms  as  a  hexagonal  bon 
with  a  rapid  twist,  although,  strictly  speaking,  the  bore  is  not  hexagonal, 
but  has  twenty -four  surfaces.  The  gun  is  in  the  first  instance  bored  out 
cylindrically ;  a  part  of  this  original  bore  is  left;  in  the  centre  of  each  ode 
of  the  hexagon,  making  six  sui*faces.  Then  there  are  the  coming-out 
sides  of  the  hexagon,  which  give  six  more  surfaces,  and  the  going-in  ate 
also  six  surfaces,  and  lastly  the  rounding  off  of  the  angles,  which  giiY 
six  more,  making  twenty-four  surfaces  in  all. 


MUZZLE  LOADERS. 


The  following  table  gives  the  particulars  of  the  two  12-iMmnder  munk- 
loading  guns: 


Weight  of  gun ewti, 

Calibre c inches . 

Length  of  bore Inches. 

Length  of  bore calibre* 

Length  of  gnn calibrei 

Length  of  gun inches 

Rifling,  one  torn  In calibres. 

Rifling,  one  tarn  In Inches 

Charge lbs 

Shot,  weight lbs 

Shot,  length calibres 

Shot,  length Inches 

Segment  or  shrapnell  shell : 

Weight lbs 

Length v callbrM 

Length Inches 

Bursting  charge 

Common  shell : 

Weight lbs 

Length calibres 

Length Iiiehes 

Bamtlng  charge ounces 

Windage  of  shot Inches 

Windage  of  Mhell Inches 


NOTF. — The  two  numbers  given  under  the  lu*ad  of  calibre  In  the  Whitworth  gun  hsT* 
dlometers  of  the  olrcumscribing  and  Inscribing  clrcien. 


WfaWMtS* 


The  Whitworth  gun  is  20  jht  cent,  heavier  than  the  Annntitrnfr,  ^ai 
the  twist  of  the  rifling  is  nearly  twice  as  rapid.  Tlie  charge  of  boti 
guns  Ht  the  competition  was  the  saune.    In  n^gtml  to  range  the  twopu^ 
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were  equal  when  level,  and  at  one  degree  elevation;  but  firom  3  to  33 
degrees,  the  Whitworth  was  from  2  to  29  per  cent  superior.  After  firing 
2,800  rounds  each,  the  Whitworth  fell  off,  at  five  degrees  elevation,  from 
2j330  yards  to  2,211  yards,  and  the  Armstrong  from  2,230  to  1,925  yards, 
ttie  former  being  5  per  cent.,  and  the  latter  14  per  cent.,  lost  in  range, 
which  the  committee  considered  was  the  result  of  scoring,  and  the  con- 
sequent e^scape  of  gas  by  the  enlargement  of  the  bore.  In  firing  seg- 
ment or  shrapnell  shell  point-blank,  the  Armstrong  was  five  and  a  half 
per  cent,  superior  to  the  Whitworth,  and  the  latter,  at  5  to  10  degrees 
elevation,  was  two  and  a  half  per  cent,  superior  to  the  former.  In  regard 
bo  "  accuracy,''  the  committee  find  that  "  the  advantage  of  the  Whitworth 
gun  in  resjiect  of  accuracy  with  solid  shot,  as  compared  with  the  breech- 
loading  Armstrong  gun,  is  very  marked  throughout.  The  accuracy  of 
the  Whitworth  gun  with  solid  shot  is  greater  than  that  of  the  muzzle- 
loading  Armstrong  gun  in  most  cases;  this  is  so  in  a  very  marked  degree 
at  ranges  beyond  3,000  yards.'' 

In  respect  to  "  ease  of  working,"  the  two  guns  were  about  equal.  They 
were  mounted  on  compressor-carriages  in  the  bows  of  pinnaces,  and  10 
rounds  were  fired  from  each,  the  boats  having  slight,  but  rapid,  rolling, 
and  pitching  and  yawing  motions.  The  average  time  of  each  round  was 
90  seconds.    The  rejwrt  goes  on  to  say: 

"  The  competitive  guns  were  afterwards  thrown  overboard  from  the 
boats,  dragged  ashore  through  the  water,  sand,  and  shingle,  mounted, 
limbered  up,  and  dragged  a  few  yards,  and  then  brought  into  action  and 
ft  round  fired  from  each. 

^^  The  following  ace  the  periods  recorded  against  each  gun  for  the  whole 
operation,  after  deducting  what  was  due  to  the  mounting  of  the  car- 
riages and  limbers : 

Min.   Sec. 

Breech-loading  Armstrong 3     30 

Whitworth 5      54 

Muzzle-loading  Armstrong 5     23 

"The  difference  in  time  is  fairly  due  to  the  difference  in  the  weight 
itnd  handiness  of  the  guns. 

<^The  committee  had  found  that  the  Armstrong  muzzle-loading  gun 
Dould  be  fired  continuously  without,  or  with  only  partial,  lubrication; 
and  as  they  considered  that  contingencies  might  very  possibly  occur  on 
active  service  which  would  prevent  the  employment  of  lubrication,  the 
sapply  and  transport  of  which  must  always  cause  an  additional  compli- 
cation, and  that  therefore  that  gun  would  have  a  decided  advantage  for 
service  in  the  field  which  should  be  capable  of  being  fired  with  ease 
continuously  without  lubrication,  it  was  determined  to  try  the  experi- 
ment of  firing  a  number  of  rounds  with  only  powder  and  shot.  The 
Whitworth '  gun  fired  86  rounds  in  34^  minutes.  The  muzzle-loading 
Armstrong" gun  fired  the  same  number  of  rounds  in  28  minutes;  both 
made  excellent  practice;  but  the  committee  did  not  complete  the  prac- 
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tice  witli  tlie  breoL'h-loadinj;  Armstruug  yuii,  as  it  became  evidpnt,  from 
the  stripping  of  tlie  lead  froni  Hie  projectile,  tlint  tliin  gtui  cuulil  imt  be 
ttsed  continuously  without  hiliricators  or  water.  The  breecli-luiuliiif 
apjiaratuH  also  Jauiuied,  owing  probably  to  the  air  sjtaee  left  by  the 
ab»traetiun  of  the  lubricator." 

As  to  " eudiirauce,"  the  committee  say: 

"It  would  apjjear  therefore  that  though  Mr.  WhitwortVs  gnu  po* 
sessed  greater  eiiduranee^  it  ]>oasessed  the  dismi vantage,  as  comitnrel 
with  Sii'  William  ^VimstroDg's  guns,  of  not  giving  indioatiuus,  xnrli  a 
coidd  ha^e  been  observed  on  service,  of  the  approaching  destruction  S 
the  gun.  The  committee,  however,  desire  to  observe  that  these  es\ 
ments  exhibit  a  degree  of  strength,  in  nil  the  guns,  whii^h  fiir  Hurji 
the  possible  requii-emeuta  of  the  service," 

Referring  U)  "simplicity  of  construction,"  tbp  rei>ort  says: 

"With  respect  to  the  two  muzzle-loadiug  guns,  they  have  to  re|ni( 
that  there  is  no  very  material  difference  as  regards  siniplieity  of  « 
struction  with  guns  not  exceeding  in  calibre  the  i;i-iH>unders;  tlie  'Wlill 
worth  gun,  however,  is  ntanufactiu«d  of  one  material,  (except  tlie  trutiiiioa 
ring,)and  has  alike  section  of  bore  thnnighout;  whejeaa  the  Aniislnai 
muzzle -loa<ler  is  ma<le  of  two  materials,  has  a  special  i»ow(Ier^^:h»n)lia 
and,  l>esi(les  the  shiuit  arrangenieiit,  the  grooves  have  iiiiliiies  tuniud 
the  muzzle,  which  make  the  section  of  the  bore  vary." 


Whit  worth  IS-poander. 

Beganling  the  cost  of  tliese   Impounder  field-piew's — altnnt  i 
($1,100)  each — the  (joniniittee  say: 

"Both  Sir  William  Armstrong  and  Mr.  Wliitworth  olijeel  to  t! 
prices  bi'iug  taken  as  fair  criteria  from  which  ti>  judge  of  what  the  o 
of  their  resjicetive  guns  would  be  if  the  niannfa<-tiiiv  wenp  tally  e 
lished  to  meet  a  large  demand ;  in  this  opinion  the  enmniittee  finite  o 

"From  the  description  given  under  the  head  of  'Sim|ilirity  of  fl 
struction,'  it  will  be  evident  that  the  two  muzzh'-loading  guns  are  b 
about  on  a  par  with  ea<'li  other  in  resjMvt  of  the  ppocesws  they  hawli 
undergo  in  their  manufacture;  if  anything,  there  is  rather  lew  mirt  V 
the  Whitworth,  which  probably  is  enmpensntetl  by  its  1i4-ing  b  fantitl 
weight  heavier,  and  having  more  steel  in  it,  so  that  theM<  two  gnus  l| 
made  in  the  same  faet^irj-,  ami  under  like  conditions,  wonW  lie  mpplM 
at  costs  which,  for  all  yractVtaX  vorviae*,  tali's  Vw-  iwwRidered  e 


To  describe  tbp  projectiles  used  at  tiiese  trials  and  go,  eveu  partially, 
ftlto  the  details  of  the  firiug  would  absorb  tlie  tiuie  and  space  ufcessary 
do  ioHtice  to  othei'  aud  e(iiially-deaer\-ing  guns. 


A  12-pouiider  field-piece  similar  to  those  tested  at  these  tiiuls  ia  exliib- 

by  ea(Oi  of  tlie  inrentors.    These  guus  are  n'presented,  monnted,  in 

the  pre\ioii8  woodcuts.     The   Anustroug  gnn  exhibited   is,  however, 

moantcd  on  an  iron  carriage,  mtli  iron  wheels,  the  spokes  of  which  can 

be  removed  at  pleasure.    The  elevation  of  this  gun  is  regidated  by  the 

['be«]  aud  rack  A,  6,  which  system  is  now  generally  u<lopted  in  the 

Mtiab  naval  gun-carriage. 

BREECH-LOADING  FIELD-PIECE, 

A  breech- loading  Armstrong  field-piece  of  the  same  calibre  isexhilutod 
!J  the  BritiHh  government  alongside  of  the  Woolwich  guns,  Tlie 
tOfw  breech -loading  orrangenients  will  be  readily  understood  by  a  glance 
I:  the   woo<leut.    The  breech-sei'ew  B,  which  is  tightened  or  released 
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by  the  lerer  L,  and  tapi>et  rings  K,  secures  the  vent^piece  Y,  and  thus 
closes  the  bore  The  vent-piece  is  lifted  out  previous  to  loading,  tlK 
projectile,  lubricator,  and  charge  being  inwittd 
lT«)m  the  rear  through  the  hollow  breecli-w»«. 
The  iwrtiou  of  the  chamber  a  next  to  Tent-i>itt( 
is  not  rilled,  in  order  to  admit  the  shot  freely; 
the  riHiiig  graduallj-  increases  in  depth  throagb 
the  8[>ace  b,  till,  at  e,  it  attains  its  maxinmiii 
depth.  The  vent-piece  is  &ced  with  copper, 
which  fltH  against  a  copi>er  ring  in  the  botton 
of  the  bore.  The  gun  itself  is  composed  of  the 
wrought  iron  coil-tabe  A,  sapported  by  the 
breech-piece  P,  the  tninnion-pieoe  T,  and  the 
coils  D  G  B. 

In  the  name  department  the  govemmeut  ex- 
hibit several  breech-loading  fleld-gnns  of  larfrrf 
calibre,  all  on  the  Armstrong  ''vent-piece"  or 
"  vedge  "  systems,  but  containing  nothing  spn-iil 
or  new  in  the  arrangements,  thoufj^  it  may  br 
necessary  to  again  refer  to  them  in  oonnectica 
■  with  heavy  field  ordnance. 

I  WniTWORTH  2-POI.TNDEB8. 

i     Besides  the  12-iM>under  referred  to,  Mr.^Vbil- 

.'  worth  exliibitH  a  2-i>oiuider  howitzer,  ilesignnl  to 

meet  the  want  of  a  light  field-piece  n<hii>titl  for 

easy  an<l  rapid  transit  across  monntHinoti^  or 

broken  country,  or  for  accomiumyiiig  the  fviw 

lutioiis  of  detached  bmlies  of  trooim.    It  cao 

throw  aHbi'll  of  two  iwunds'  weight,  eontaiiiinp 

11  bursting  charge  of  one  and  a  quarter  inmcw 

of  i)owder,  to  a  distance  of  2,(KH)  yanls.  irith 

an  elevnti4in  of  nix  degreed.     It  may  Ih>  niiuiiit*^ 

on  a  small  curriuge  as  in  Fig.  1,  which  can  lie 

limbered  in  the  nsuul  way,  or  on  a  Hix>cial  nioan- 

tain  caniage,  as  in  Fig.  '2,  which  is  mi  amiii|W<I 

that  it  can  be  taken  to  pieces  and  iKM'k<><l  «* 

mules,  together  with  the  gnn  an<l  amniiinition- 

boxes.   The  diagnini  on  [lage  6i  hIiowk  tlit-  cffKt 

of  10  roun4ls  of  connnon  caae-sltot  flrcd  IViniilht^ 

gini  at  a  target  l!f*  by!»  feet,  and  at  ilHtviinb'' 

ninge.     Weight  of  gnu,  144iMmndt«;  shot.  l*i> 

IMHinds  nine  ounces;  charge,  four  oiukvh  ami ' 

Ann niroug  field  piece.         halt;   numlHT  of  bullcta  iu  case,  27;  aiijrf""  rf 

elevation,  one  degrw.    The  AnnstTOtig  and  Whitwortli  comiiiiti**  f 

jHttled  that  "the  suiwrioiity  of  Mr.  Whitworth's  case-shot  was  »W7 
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Will  worth  2-poiiniler.  {mouolain  cBrriBge.) 
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iiiark«>(1  tliniiiKliout  this  i>ractice,  and  the  committee  are  of  opisii 
it  i«  an  invention  of  great  value  to  her  Mtyestj-'a  service." 

FBENGH  OUSS. 

The  French  goremment  dio 
in  the  vay  of  "field  otdnan 
least  little  that  is  nev  or  even 
the  standard  attained  hj  least 
tary  {towers,  and  the  little  ti 
show  is  gnarded  from  dose  iiw] 
with  jealous  care.  It  was  n 
occurrence,  in  the  earlier  mm 
the  Exhitntion,  to  see  Coltmel  ? 
husband,  assisted  by  one  of  W 
gent  non-commissioned  offlcere 
round  the  British  section  ei^ 
to  Frencrh,  American,  and  otb 
cers,  everything  connected  wit 
dt8i>lay  of  munitions  of  war,  v 
the  same  moment  British  and 
officers  were  i>emiitted  to  i 
nnatwisted  through  the  coUen 
French  war  materials,  and  wtr 
when  they  iixked  for  an  exjilK 
of  any  matter,  that  it  ponld  i 
{dvcn  without  the  special  peni 
of  the  minister  of  war.  Skt^ 
if  not  alwiolutely  free  in  tiiP  1 
MH-tiun,  was  not  prevented,  if  i 
on  without  ainutying  the  nsitoi 
mission  was  tK-easionally  giveu 
to^iiph,  and  even  litho^pl 
working  dniwings  were  som 
given  t4)  assist  in()uirers.  I 
skt'tvhing  was  allowed!  in  the  ] 
Mftion.  though  as  time  wore  01 
was  iin  improvement  in  Kg- 
iipi(iirtuuilifsfi>rin»i»wtionan(l 
untion.doubtless  brought  aboni 
exuinpb"  of  otlier  countries  and 

!i,.i.     jitriituifs  of  fomgii  journals. 

■(■n-ly  i>n  ihe  <Usph«y  made  by  the 
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lev  <lf|i;)riuivnts  .if  Fivmli  indnstri"  we  see  progressi 
imb-i-  ilic  iM'iii'tirviit  nilf  of  the  pn-sent  Enii>eror.  ent 
iiillti).  iiijiciiitity  St  iuuil;tte<t.  iiiilustrTi'  extended,  and 
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increased.    But  in  this  one  department  there  is  not  only  sta§:nation,  but 
retrogression.    'So  doubt  the  inference  would  be  an  erroneous  one  which 
implied  that  a  corresponding  declension  of  military  skill  had  taken  place 
in  the  nation  itself,  and  the  intellect  of  France,  if  directed  anew  into 
the^^e  channels,  would  no  doubt  achieve  successes  which  would  leave  all 
former  ones  behind.    But  in  a  display,  such  as  this  great  Exhibition  is 
intended  to  be,  it  would  have  been  better  either  that  France,  in  the 
department  of  military  implements  and  ai>paratu8,  had  remained  unrep- 
resented, or  that  she  should  have  achieved  something  worthy  of  her 
ancient  renown.''    Another  article  in  the  same  number,  written  evidently 
by  a  different  hand  and  without  concert,  says :  "  The  exhibition  of  French 
guns  is  not  nearly  so  good  as  that  sent  by  the  British  War  Department, 
and  there  is  no  one  amongst  them  all  of  any  great  size,  or  that  could 
compare  with  our  12-inch  gun.    With  one  exception,  they  are  all  con- 
structed of  gun-metal ;  they  are  all  muzzle-loaders,  and  the  rifled  guns  are 
uniformly  made  with  six  grooves.    Amongst  them  all  there  Avas  nothing 
to  attract  attention,  with  the  excjeption  of  a  small  gun-metal  mortar,  capa- 
ble of  being  carried  by  two  soldiers.    Inside  the  building  is  a  gun-metal 
field-piece,  with  carriage  and  ammunition- wagon,  fitted  complete  for  ser- 
Tice,  with  model  horses  attached,  and  another  small  field-piece,  detached 
fit>m  its  carriage,  and  mounted  for  transport  on  two  models  of  horses,  the 
fme  carrying  the  gun  and  the  other  the  carriage." 

There  are  rumors  rife  of  an  extraordinary  field-gun  ha\ing  l>een 
inTented  by  no  less  a  personage  than  the  Emperor  himself,  that  several 
gans  have  been  manufactured,  companies  told  oft*  to  work  them,  and  that 
driU  practice  of  these  extraordinary  weajmns  is  being  kept  up  with  vigor. 
But  no  indications  of  the  nature  of  these  guns  has  yet  leaked  out,  and  all 
eonnected  with  them  are  sjiid  to  be  sworn  to  secrecy.  The  Emi>eror's  giui 
is  probably  a  very  light  field-piece — a  two-i>ounder,  or  even  a  smaller  gun, 
intended  for  such  service  as  the  light  cannon  exhibited  by  Mr.  Whit- 
worth  is  designed  for.^    A  trial  has  lately  been  arranged  to  take  place  at 


^  Tfae  Paris  correspondent  of  The  London  Standard  quotes  a  French  letter,  which  says : 
*•*  The  Emperor  Napoleon  has  great  confidence  in  the  small  portable  cannon  ;  a  telescope  is 
fixed  to  it,  which  renders  it  easy  to  sight  at  1,500  metres.  If  the  improvements  in  the 
mrtillerj  as  to  long  ranges  have  their  advantages,  on  the  other  hand,  in  the  opinion  of  some 
officers  thej  have  the  disadvnntage  of  making  us  lose  all  superiority  with  the  bayonet.  It  is 
erident  that  in  oar  day  war  must  be  carried  on  under  conditions  very  different  from  the  past. 
"What,  above  all,  is  necessary,  are  good  generals  and  a  good  staff.  Do  we  possess  them  ? 
VTe  shall  probably  very  soon  see.*' 

''There  is,"  says  the  correspondent,  **  some  truth  in  the  above  letter,  together  with  a  good 
nuaiy  absnrdities.  For  some  months  past  columns  of  nonsense  have  been  printed  respecting 
the  *toiall  cannon*  alleged  to  have  been  manufactured  at  Meudon,  and  which  have  been 
lepresented  as  likely  to  revolutionise  the  art  of  war.  I  have  reason  to  believe  that  the  facts 
An  these:  The  Emperor,  who  believes  that  artillery  is  the  weapon  of  the  future,  conceived 
tibe  idea  last  spring  of  supplying  every  battalion  of  infantry  with  mountain  howitzers,  which 
ccM  be  carried  wherever  infantry  went,  and  a  large. .number  of  them  were  manufactured ; 
' ill  military  men  having  condemned  the  idea;,  it  has  been  abandoned.     A  new  notion  then 

5m  w 
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Versailles  with  Mr.  ^liitwortli's  two-pounder.  The  trial  will  be  for 
range,  a^curaey,  and  endiu'anee,  when  some  light  French  piece  is  to  com- 
pete with  the  English  we^iK)n.  It  is  only  nec^ssaiy  to  add,  that  the 
Fi'tnich  field-guns,  and,  indeed,  most  of  their  siege  and  battery  gun^are 
of  gun-metal.  The  boi^e  is  larger  in  pix)i>oi*tion  to  the  weight  of  the  piece 
tha*!!  the  Whitworth,  the  Armstrong,  or  Knii)p's  steel  guns.  One  of  the 
most  interesting  pieces  is  the  small  mounted  gun-metal  mortar  already 
referred  to. 

In  an  economical  point  of  view  the  French  gain  an  important  advan- 
tage by  adhering  to  gun-metal  for  the  material  of  their  field-guiiA. 
Though  th(\He  nmy  be  inferior  in  range  to  good  iron  or  steel  guuji,  or 
even  be  shorter-lived,  they  can  be  replaced  at  much  leiw  cost.  The 
material  can  be  used  again  and  apiin,  and  the  cannon  reneweil  as  ottcD 
as  may  be  necessiiry,  for  a  small  i)eiventage  over  the  cost  of  the  laUir. 

KRUPFS  GUNS. 

With  some  points  of  resemblance,  there  is,  nevertheless,  a  sufficiently 
broad  line  ol'  demarcation  distinguishing  the  chief  exhibitors  of  tield- 
guns  in  the  Exhibition  to  entitle  their  productions  to  be  considered!  a« 
sei>arat(»  systems.  If  the  Whitworth  and  Armstrong  resemble  each  otlier 
in  tin*  mo<le  of  constructi<m,  there  is  a  marked  difterence  in  the  ritiiii^'; 
both  <litt(iT  from  the  French  brass  cannon,  and  all  these  differ  from  the 
st(»(*l  guns  of  ^1.  Krupp.  These  Essen  guns  an*  homogeneims,  made  oi 
one  mat(*nal,  an<l  excci)ting  the  w(»<lg(»s  an<l  si»rews  of  the  brewh-hwiders. 
of  one  pi(M*e  of  nu*tal.  With  the  ex(»eption  of  one  suuill  mountain  ;ni». 
all  Kru]>p's<*annons  are  breech-l()a<lers;  and  while  the  English  guumakers 
IniAc  <M)nie  to  the  conclusion  that  bn»ech-h)ading  cannot  be  advantap^ 
ously  ajjplied  t<»  heavy  ordnance,  or  even  to  light  fleld-im»ce»,  Krupp  has 
arriv<»d  at  quit<»  the  oj)p<)site  conclusion.  Sinct*  the  manufacture  of  ca<t 
st<'el  guns  <*<)nini<Mi<'e(l  at  Plssen,  the  establishment  manufai*tnre<l  ainl 
<lelivered  ;5,r)00  pi<»ces  before  the  oi)ening  of  the  Exhibition,  and  thi-y 
have  (May,  1S07)  4»nhTs  from  Eur<)i)ean  and  other  goveniments  for -,*-*'** 
more.  About  nineteen-twentietlis  of  these  r),7(K)  cast-steel  gims  are 
ritled  briH'ch-loa<hM\s,  ranging  in  calilm*  from  4-pounders  to  «^K>-]Mmnd«*rs. 
Avit  li  a  few  (MM)  and  1  ,(M)0-j)ounders,  their  total  value  lH»ing  alxmt  l?S,riOlM"»*». 
Th(»se  guns  an»  ritled  on  the  i)olygr<M>v(»  system,  and  us(»  lead-cHmttnl  |»nk- 
Jectiles.  The  illustrated  breech  arrangement  shows  that  they  nHM»iveth«* 
shot  and  <'liarge  through  the  extrenu*  end  of  the  bnM»ch,  which  is  thr 
cas<»  with  all  Knipp's  guns,  except  the  l,(MM)|Mmn<ler.  The bnHM*h-hh»ek 
l\  is  not  <b*awn  fully  out  in  loading,  but  only  s<»  far  as  to  allow  the  t^^ 
an<l  <*harge  to  ])ass  thi-ongh  a  hole  in  the  end  of  the  said  bUx'k.    Tbr 


aro8(s  Hnprp>HiiMl  by  the  Am<*rican  revolver  cannon  to  be  Heen  at  the  Exhibition.  Th 
KinpTor  wan  f^reutly  Rtruck  by  it,  and  a  good  many  of  tbem  have  been  nuide.  !■  (^ 
opinion  of  French  military  men  tliese  weaponH  are  very  f:oo*\  ag:ain8t  iDdianii  in  the  fitf  ^o** 
or  for  operationR  in  Cm'liin^Cliina,  wliero  they  may  be  nsteful  on  board  shipe*  boats  aad( 
CHIHH'H ;  hut  they  are  not  fitted  to  stand  the  rough  usage  of  a  campaign.** 
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mce  which  this  block  can  travel  is  regulated  by  the  set-screw  a,  the 
tich,  when  screwed  up,  enters  tlie  groove  6.    The  engraving 


Knipp's  breech-block. 


fA  the  end  of  the  breech  open,  reaily  to  receive  tlie  shot  iUiil  charge. 
■i  the  block  is  pushed  iu,  a  slight  movement  of  the  cross-lever  handle 
^tena  it  by  drawing  home  the  we<ige  U;  the  gun  is  then  ready  for 
ft,  A  reverse  turn  of  the  ssjme  handle  slackens  the  block  after  firing, 
fUie  mechaniHin  is  bo  nicely  arranged  that  none  of  the  strain  comes 
p  this  handle  or  the  screw  attached  to  it.    The  bre«t^l-V^\^w^t  ot  "KeA^fe' 
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opening  in  Krupp's  guns  was  formerly  square  at  the  breech-end  with  the 
comers  slightly  rounded  off;  but  this  form,  under  heavy  strains,  led  to 
distortion  of  the  bearing  part«,  causuig  difficulty  in  working  and  ultimately 
resulting  in  the  premature  destruction  of  the  gun.  The  opening  now 
adopted  is  round  at  the  breech-end  a«  shown  in  the  woodcut. 

Breech. 


MuEzle. 

Tlie  ritling  of  Knii)p^s  guns  is  polygrooved,  and  requires  a  load-€Oiiri 
shot.  Tlu'  rifling  is  not  so  fine  as  in  the  Armstrong  breech-loaders^  lH 
d<H'8  the  coating  l>ear  thnmghout  the  whole  length  of  the  ahot,  M  ll 
the  AriHstnmg,  but  only  on  four  points  or  rings,  which  project 
the  depth  of  the  griMJves  beyond  the  general  surface.  The  imiiimi 
of  forcing  this  lead-coated  shot  into  the  grooves  of  the  rifling  is 
n»lieve(l  in  Krupp-s  system  by  the  landJt  lieing  very  narrow  at  the 
an<l  widened  towards  the  muzzle,  as  shown  in  the  foregoing  d1 

A  fonr-iK)under  rifled  bn*ech-loading  field-piece  of  crucible 
exhi))it<Ml  nionnte<l  on  a  wnnight-inm  carriage  of  Knipii'a  niake» 
gun,  n*pn»si»iited  in  our  illustration,  is  the  proi^rty  of  the  Pmarii 
department.  The  gim,  including  the  bren^h  arrangement,  wei^i  M 
I>oiui<ls;  the  <liamet4'r  of  the  bore  is  three  inches.  It  is  seventy-four  iaiAc* 
hi  total  length,  and  is  rifled  with  twelve  grooves.    The  weight  of  the  dwl 
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drical  wedgo,"  or  block,  already  referred  to,  fitted  witb  a  Broadwellring. 
This  giin,  with  several  others  of  a  similar  make,  all  Krupp's,  have  been 
subjected  by  the  Prussian  minister  of  war  to  severe  tei^ts.  They  have 
been  fired  several  hundreds  of  times  each,  with  f>^dnally  iucreaMng 
charges  up  to  three  and  three-cjuarter  ])ounds  of  jKiwder,  and  122  poands* 
weight  of  shot.  In  no  instance  was  the  gun  or  breech  apx)aratus  injured, 
and  the  field-gun  exhibit<Hl  came  from  the  proof  in  its  preaeut  condition. 
So  far,  M.  Knipp's  light  ca^t-steel  guns  have  given  ftill  satisfaction,  but 
whether  the  same  material  be  ai»  suitable  for  siege,  naval,  and  liatterr 
guns  of  large  calibre,  will  be  inquii'ed  into  when  these  guns  come  mider 
consideration.  One  grand  feature  in  favor  of  Knii)p's  guns  is  their  homo- 
geneity. Both  these  and  Wliitworth's  (which  contains  a  greater  propor- 
tion of  steel  thsln  Armstrong's)  have  shown  a  capacity  for  greater  eudniance 
than  the  general  run  of  wTought-iron.  Still  the  Knipp  and  AMiitwoiA 
guns,  though  possessing  greater  endurance,  have,  as  already  observed, 
the  disa<l vantage,  as  compared  with  the  Annstrong,  of  giving  no  waminj; 
(such  as  might  be  observexl  on  service)  of  the  approa<;hing  destruction  of 
the  gun.  In  this  respect  the  unreliable  nature  of  stex>l  tells  more  severely 
against  Ki'up]/s  guns  than  those  of  his  English  rivals.  But  in  an  estab- 
lishment like  that  at  Essen — ^which  jn'oduces  60,(M)0  tons  of  nianufactORd 
steel  annually,  nuich  of  it  for  the  most  imi)ortant  duties  of  the  meehaninl 
world — it  is  highly  probable  that  the  manufacture  of  <*ast-st<*el  for  gun? 
will  ere  long  reach  a  satisfactory  uniformity  of  textun* — si  uniformity  that 
will  enable  steel  guns  to  equal,  or  rather  surpass,  wrought-in>n  or  bnw* 
<*annon  in  reliability,  lus  lar  as  they  now  surpass  them  in  sheer  strength 
an<l  endurance*. 

DUTCH  GUNS. 

Some  old  brass  and  cast-iron  smooth-bore  guns,  which  have  lieen  filled 
with  molt(»n  gun-metal  boriMl  out  and  rifled,  are  shown  by  the  gineni- 
ment  of*  tin*  N(»tlu»rlands.  The  cast-iron  giui,  formerly  a  six-inch  smoiith 
bons  (*nlarg(Ml  to  six  inches  and  a  half,  has  now  a  <ralibiv  of  live  inche*. 
which  leaves  a  brass  lining  of  tliree-ipiartersof  an  inch  thick.  This  gun 
is  rifled  with  six  grooves;  whether  from  the  shrinkage  in  ccMding,  or  the 
want  of  aflinity  between  the  two  metals,  the  brass  tuln*  d(H»a  not  fit  veiy 
snugly.  Then*  are  tra<'es  of  wedging  and  caulking  alnrnt  the  uinuk 
that  look  suspicions.  It  is  not  stated  that  the  gun  has  Ikhmi  provwUi* 
even  flred,  and  its  appearance,  taken  altogether,  holds  out  little  hope 
that  old  iron  smooth-bore  cannon  can  be  rifled  an<l  made  to  stand  the 
strain  of  lieavy  charges  and  heavy  shot  by  lining  them  with  a  foreigi 
metal  in  tliis  manner.  Tlie  (*ase,  however,  is  difl*erent  with  the  gun  ouidr 
of  gun  metal.  After  <*xperimenting  for  several  years,  a  iH»riiH*t  atUi«*« 
between  the  metals  was  finally  obtained.  One  of  the  guns  exhibit**!!  W 
filled  up  solid  with  a  similar  metal,  bored  out  and  rifled.  The  weight  i^ 
tlie  piece  before  filling  was  7<kS  pounds,  and  after  it  was  lifled,  S;JT  |Mmnd< 
The  gun  was  fired  1>,000  times  \yithout  nreiving  the  slightest  injury.  If 
W/I.S  then  cut  in  two  Umg*\t\u\\\\w\\^'  vwvd  «eut  to  the  Paris  Kxhibiti««. 


MUNITIONS    OF   WAR.  71 

Thongh  the  union  of  the  two  metals  can  be  (listinctly  traced,  it  is  also 
evident  that  the  adhesion  is  perfect.  Still  it  is  doubtful  if  ever  this 
method  of  lining  guns  will  be  of  much  service.  It  seems  as  if  it  ^ould 
cost  little  if  anything  more  to  recast  the  entire  gun  anew.  When  it  is 
considered  that  this  oi>eration  of  tilling,  after  boring  and  rifling,  adds 
only  seventy-four  pounds  to  the  weight  of  the  gun,  and  that  even  with 
the  greatest  care  faults  are  more  likely  to  arise  than  in  casting  the  gun 
anew,  the  latter  seems  to  be  the  most  sensible  and  the  safest  method. 

GATLING  BATTEEY. 

The  only  field-gun  in  the  American  section  is  the  "Gatling  battery," 
exhibited  by  Mr.  R.  J.  Gatling,  of  Indianapolis,  Indiana,  and  in  artillery 
weapons  it  is,  if  not  the  only  novelty,  at  least  the  greatest  in  the  Exhi- 
bition. Its  main  features  consist  of  six  separate  barrels  revolving  around 
a  central  axis,  the  breech  end  of  the  barrels  being  covered  by  a  stationary 
metal  cylinder  in  which  the  mechanism  of  the  gun  works  and  is  protected. 
The  gun  is  mounted  on  a  iield-carriage,  with  trail  of  the  usual  form,  and 
it  is  secured  by  the  ordinaiy  caps  over  the  trunnions.  The  breech  is  raised 
and  lowered  by  an  elevating  screw.  The  revolving  i)ortion  consists  of  a 
lock-cylinder,  carrying  the  loading  and  firing  mechanism.  The  gun  is 
put  in  operation  by  the  turning  of  a  crank,  but  the  action  and  mechanism, 
though  very  simple  compared  with  the  work  performed,  would  recpiire  a 
somewhat  lengthy  description  and  many  illustrations.  The  two  batteries 
exhibited  are  six-barrel  guns,  the  largest  being  one  inch  and  the  smallest 
.58  inch  bore.  They  are  part  of  a  lot  of  100  batteries  ordered  by  the  gov- 
ernment of  the  United  States  from  Colt's  Fire-arms'  Company.  This 
order,  it  is  said,  resulted  from  various  trials  of  the  gun  made  on  account 
of  the  government.  During  the  present  year  one  of  these  guns  was  tried 
at  Shoeburyness,  and  the  following,  from  The  Army  and  Kavy  Gazette j 
is  a  summary  of  the  result: 

^'The  specimen  of  this  gun  now  brought  over  to  P]uroi>e  is  one  of  the 
first  made,  and  is  not  as  perfect  and  as  good  in  nmterial  and  workmanship 
as  those  which  are  now  being  made  by  the  Colt's  Company  for  the  American 
government.  Nevertheless,  it  is  sufficient  to  demonstrate  the  value  of  the 
invention.  At  the  trial,  which  took  place  on  the  7th  instant,  before  the 
ordnance  select  committee,  the  gun  was  fired  at  the  range  of  150  yards 
with  case  shot,  and  800  yards  with  soli<l  shot,  giving  a  good  target  in  both 
cases.  At  150  yards  the  gun  disposed  of  ninety-six  carfridges  in  one  minute 
and  twenty  seconds,  but  as,  owing  to  an  acci<lent,  one  of  the  barrels  couhl 
not  be  fired,  twenty  of  the  cartridges  dropped  out  unexi)lo(l(Ml.  The 
seventy-six  eff*ective  rounds  discharged  1,216  bullets,  008  of  which  were 
counted  on  the  target.  The  strong  win<l  blo>ving  at  the  time  no  <loubt 
drove  a  great  nmny  of  the  light  bullets  to  the  right  of  th(»  target.  A  second 
trial  of  the  gun  took  place  at  Shoeburyness,  last  Tuesday,  before  the 
Egyptian  commander-in-chief  his  Excellency  Chahine  Pasha,  who  wished 
to  acquaint  himself  with  the  construction  and  pertbrmance  of  the  giuu 


(Intliiifc  ballcrjr,  Fig.  I. 
■Mijilliti(j'sliiittfrj-KiiiM''iHi  Airn'rittm  iinloitiiilic  iiDK'liiiit'tnni  l.tnliiii 
Hucl  HriiiK  tm'«(iMiiitly,  ttit>  curti-idt^i'H  Iwiiif;  mipt^lt*"*)  t'n>iii  tin  r< '     ' 

from  wliidi  tliey  are  run  into  a  Hiitt  in  the  bn-wlj  raver,  wbil»t  il 

of  His  Bt*>L'l  barmlH.  m-i-unnl  iji  iMtsitiuu  in  front  and  bt-hind  li.\ 
;>)iili's  i"  iitin\c  t"  revulvp  li.v  tbi^  tnniiii);  of  a  baiidlf.     Tin- 1 
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discharge  metallic  cartridges,  and  have  six  cylindrical  plungers  to  close 
their  breech  ends,  each  fitted  with  a  horizontal  piston  or  striker,  working 
lougitadinally  throngh  its  centre,  to  explode  by  the  force  communicated 
by  a  spiral  spring  the  fulminate  in  the  cartridge.  The  diameter  of  the 
bore  of  these  ban*els  is  one  inch;  and  the  cartridges  are  of  two  varieties. 
Both  are  designed  upon  the  same  plan,  and  dift'er  only  in  the  nature  of 
the  projectiles  with  which  they  are  loaded.  A  stout  copper  cylinder,  fur- 
nished with  a  rim  for  the  grip  of  the  extractor,  forms  the  case.  Across 
the  rear  end  of  the  cartiidge-case  there  is  an  internal  iron  bar,  having  a 
small  cell  scooi>ed  out  on  one  side.  Tliis  is  filled  with  fulminate,  and  the 
bar  is  held  in  i>osition  by  the  indentation  of  the  copper  case  along  a  line 
of  about  a  quarter  of  an  inch  on  eac^h  side  into  gi'ooves  at  its  ends,  the 
MDunate  facing  the  inside  of  the  metallic  rear-end  of  the  cartridge,  which, 
in  the  act  of  firing,  is  driven  in  by  the  jiiston  upon  the  fulminate.  One 
variety  of  cartridge  carries  a  single  solid  lead  shot  about  two  inches  and 
a  half  in  length,  and  weighing  seven  ounces  and  a  half;  the  j)ther  is  a 
longer  cartridge,  closed  by  a  smaller  point  ball  of  two  ounces  weight,  but 
carrying  within  the  case,  between  the  powder  and  the  point,  15  small 
bullets  of  32  to  the  pound.  The  solid  shot  cartridge  has  a  charge  of 
three-quarters  of  an  ounce  of  powder,  and  the  compound  cartridge  has 
the  same  charge.  The  Gatling  gun  was  in  charge  of  Unitcnl  States  Gen- 
eral Love  and  Mr.  Broadwell,  and  is  of  a  pattern  that  has  been  a(h)pted 
by  the  American  government,  100  having  been  ordered  of  Colt's  Fire- 
anng  Company,  at  Hartford,  Connecticut.  To  convey  a  brief  poi)ular 
notion  of  the  Gatling  gun,  one  might  say  that  it  was  an  infernal  ma<;hine, 
combined  of  six  large  needle  guns  and  a  Colt's  revolver.  Such  woidd 
not  be  a  strictly  accurate  description,  but  it  would  convey  a  general  rough 
idea.  The  gun  was  fired  from  150  yards  distance,  at  a  frontage  of  54  feet 
<rf  two-inch  thick  target,  9  feet  in  height,  and  in  1  minute  and  20  seconds 
disposed  of  96  cartridges.  Of  these,  7()  were  exi)loded,  and  20  were  miss- 
fires.  The  number  of  missOles  discharged  by  these  76  efiective  rounds 
^ould  be  1,216,  of  which  628  w(?re  counted  in  the  targets — namely,  26  point 
balls  through,  443  lodgers,  and  159  struck.  There  is  no  doubt,  however, 
that  the  bulletts  being  light,  the  strong  wind  that  wjis  blowing  canied  a 
good  many  of  them  to  the  right  of  the  targets,  and  this  proiwrtion  of  what 
should  have  been  the  proper  tale  was  thus  eliminated.  The  i>enetration, 
however,  was  very  slight,  most  of  the  bullets  lodging  in  the  wood,  and  also 
being,  from  the  softness  of  the  lead,  greatly  <listoried  in  shape  by  their 
jamming  together  in  the  gun  at  the  time  of  discharge.  If  the  bull(»ts  had 
been  hanlened  as  those  used  in  our  own  service  are,  and  if  they  had  been 
packed  with  coal  dust  or  other  material  to  keep  them  in  i)lace,  better 
^sults  would  undoubtedly  have  been  attained;  as  it  is,  the  gun  must  not 
be  blamed  for  the  defects  of  the  anmiunition.  Against  this  Gatling  gim 
^^  Annstrong  9-i>ounder  field-gun  was  fired  with  Lieutenant  Keeves's 
^^-shot,  the  i)Owder  charge  usi»d  in  the  gun  being  one  pound  two  ounces, 
^i  the  shot  being  eleven  to  the  poimd.    Seven  rounds  were  fired  uv  t^vci 
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same  time — one  minute  twenty  seconds — and  consequently  88  each  case 
shot  contained  68  bullett^,  476  projectiles  were  discharged.  Two  of 
the  cas^vshots,  however,  passed  bodily  through  the  target-,  and  therefore 
the  total  of  missiles  must  be  re<?koned  at  360.  Of  these,  184  i>ai«ed 
through  the  target,  10  were  lodgers,  and  2  struck.  The  case-shot  iii*d 
in  this  instamic  was  somewhat  adverse  to  a  fair  criterion  on  behalf  of 
the  breech-loader,  as  Lieutenant  Rtn^ves's  case-shot  of  16  to  the  poniHL 
with  the  interstices  utilized  with  buck-shot,  would  have  been  more  on  s 
l>ar  with  the  numlK»rs  and  dimensions  of  the  bullets  in  theGatling  ammuni- 
tion. Tlie  (iatling  gim  weighs  nine  hundred  weight;  the  Armstrong  9- 
lK)under,  six  hundn^d  weight.  On  a  rei)etition  of  the  firing  of  the  Gathn^ 
gun  about  12  point  balls  passed  through  the  target,  and  there  were  416 
of  the  smaller  bullets  h)dged,  and  86  stnick.  This  last  practice  told  in  the 
centre  of  the  targets,  and  gave  a  very  gtKKi  diagram. 

*'  The  Gatling  gun  was  next  tried  at  800  yanls  with  solid  lead  shot,  goinir 
through  ^its  149  rounds  in  1  minute  and  47  seconds.  Of  these,  117 
rounds  were  discharged* and  32  wei-e  miss-fires.  It  is  only  justice  to  sar 
that  in  these  miss-firt»s  are  included  the  cases  arising  from  the  dropped 
c^ii:ri<lges  of  one  barrel,  which  had  its  striker  broken,  as  well  as  tho* 
occurring  through  the  fulminates  of  the  cartridges  not  exploding.  Of 
these  117  shots  discharge<l,  41  passiHl  thrcmgh  the  target  and  1  strarL 
All  these  were  driven  to  the  right  hand  of  the  target  by  the  wiiwL 
Against  this  the  Armstrong  9-pounder  at  the  same  range,  with  » 
pow<ler  (*liarge  of  one  pound  two  ounces,  firing  Arnistnuig  field-senior 
segment  shells  of  41  segments,  with  ])cn!Ussion  fusi*s,  to  act  on  graze, 
got  througli  four  roun<ls,  and  all  but  a  fifth,  in  the  siime  time  (1 
minute  47  s(»eonds).  Seven  rounds  eouhl  probably  have  lH»en  done»hwl 
not  the  wind  tak(»n  the  smoke  of  the  discharges  directly  ahnig  the  nuul 
towards  the  targets,  and  thus  i)r(»venting  for  considerable  intervals  the 
resighting  of  the  gini.  The  fragments  of  the  shells  would  in  this  i-a* 
add  to  the  number  of  tin*  missiles,  103  holes  wen*  countetl  in  the  tar- 
gets, M  lodgers,  and  31  struck.  Without  wishing  in  any  way  to  sli^rbt 
a  very  ingenitms  invention,  so  far  as  thest*  exiKTiments  went,  Ihey  cer- 
tainly showed  a  marked  superiority  of  our  own  guns  and  ammuiiitidO 
for field-si'rvice.  TheGatling  gun  is,  nevertheless, a  formidable  we;i|n»n. 
and  for  trencln^sor  a  breach,  and  for  street  fighting,  would  doextvutiim: 
but  we  (h)ubt  if  its  best  eftect  would  be  as  i>oweri'ul  to  check  the  advaiHT 
of  troops  as  the  bursting  of  a  g<M>d  shell  on  the  head  of  a  column.  <Vr 
tainly  the  little  amount  of  recoil,  and  the  consetpient  advantap*  W 
retaining  a  tolerably  acrnrate  direction  after  being  once  sighttnl,  mipht 
prove  a  valuable  element,  and  in  certain  cas4»s  would  give  an  adN'aiita^ 
not  poss(»sse<l  by  ordinary  cannon,  which  have  to  Im»  ivsightt^l  after  ewk 
disclijirge;  an<l  wliirh,  when  the  smoke  of  action  is  dense,  it  is  siluiJT 
impossible  to  <lo  otlu^rwise  than  bv  guess.'' 

Figs.  1*  iin<l  It  n^present  the  cartridges  described  in  the  alM>ve  extmrl. 
Tlw  fonncr  i>cing  a  full  size  section  of  the  solid  ball  cartridge  for  l««^ 


i  section  of  the  smidl  hiillet,  i 
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pB,  aiitl  the  lattiiT  a  full 
™lge. 

le  adrantjiges  clniined 
this  pin  are  rapidity 
ring,  and  good  jirat- 
;  also  that  the  ^111  and 
iage,  as  compared  witti 
aary  gaa»,  are  so  mueli 
■ier  than  the  banel 
ill  is  being  flred,  there 

recoil;  henee  the  aim, 
taken,  is  not  ilis 
ed.  It  is  also  said  th  ii 
n  he  worked  by  a  small 
[ilement  of  men.  Tlie 
litB,Ht  150 yards' range, 
B  at  Shoebnryuess  in 
ante  and  20  sei.ondt, 

equal  what  eould  lie 
mned  by  50  riHemen 

good  breech-loaders 
le  same  time.  Tliere 
Ue  doubt  that  tht  nfle 
A  would  be  more  eflett 
ban  the  Gatling  half- 
sphere  of  lead,  at  this 
i  range.,  and  even  at 

300  to  500  yards  tlie 
I  wonld  doubtless  be 
I  eflfeetive  than  the 
shot  of  the  biitt4.'i> 
ait  greater  ranges  the 

shot  of  the  batten 
A  certainly  Iw  mnrp 
tjvethan  the  rifle  bul 

There  can  be  httle 
t  that  this  weapon 
KseB  si)eeiiil  ads  ^n 
I  for  certain  pnrposes 
jKisitions — such  as  de- 
ngtlaiikH,  narrow  pas-  Gaiiiog  caHHilgeB. 

I,  or  bridges,  in  case  of  assault.  But  even  with  solid  shot  it  will 
ib\y  be  inferior,  at  ranges  over  1,000  yanls,  to  the  ease-shot,  shrap- 
ftnd  segment  shell,  of  such  fleld-gtiua  as  we  have  been  considering. 
Sailing  gun,  however,  should  not  be  compared  with  breiHih -loading 

on  the  one  hand,  OP  field  ordnance  on  the  other,    it  Va*  a. -sv^NsJ^- 
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mission  of  it«  own,  and  is  likely  to  have  an  important  inflaenoe  on  ftitoie 
battles — an  influence  which  will  materially  affect  the  disposition  of  trocfps, 
the  working  of  field  guns,  and  military  tactics  in  general.  Since  the  trialsVt 
Fortress  Monroe,  it  has  been  adopted  as  a  regular  arm  in  the  Americtn 
army.  The  gun  was  taken  out  of  the  Exliibition  by  the  order  of  the  French 
goveniment,  and  subjected  to  a  series  of  trials  at  Versailles,^  at  most  of 
which  the  Emjieror  assisted  personally,  and  took  the  greatest  interest  iB 
the  proceedings.  One  of  the  greatest  militaiy  iwwers  of  £uroi>e  faai 
lately,  and  doubtless  in  consequence  of  these  trials,  ordered  100  of  the« 
batteries.  In  the  absence  of  the  official  reports  of  these  French  trials  wf 
api>end  a  table  of  one  of  the  Fortress  Monroe  exi)eriments  with  the  Gatling 
battery.  In  the  rei)ort  accompanying  it  the  commanding  officer  who  con- 
ducted the  trial  says :  "  The  moral  effect  of  the  Gatljug  gun  would  be  veir 
great  in  rei>elling  an  assault,  as  there  is  not  a  se<*x)nd  of  time  for  the 
assailants  to  advance  between  the  discharges." 

The  following  is  copied  from  the  official  target  record  of  firing  witfc 
Gatling's  breech-loadinj:  repeating  gun,  made  at Fortivss  Monroe  arsenal, 
Virginia,  from  June  21st  to  July  7th,  18G6,  to  test  its  merits  with  the 
24-i)ouuder  howitzer  for  flank  defence : 
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*Gun  oll«'d  aud  clvaiu'd  b«*fore  firing. 

t  Three  or  four  i««'condH  Ids!  by  reuKou  of  dofoctive  cane. 

Kind  of  cannon,  Oatling':<  breoch-loading  repeating  gnn  ;  diameter  of  bon\  1  inch— (>  barrel* :  wcifh>*' 
piece,  tiiOO  pounds;  character  of  rifliDg.  uniform;  kind  of  carriage,  \voo<ien  field  carriage. 

(JKXEH  \i.  KIM  AUKS.— Target,  4,  8,  6  feet,  in  4  nectionn  of  12  •  <»  feet  each,  placed  i!U»  yarOb  di»>t«ii  •• 
gun.  (Ground  rolling  between  gun  and  target  At  third  trial,  target  placed  J50  yanlit  fmm  gun.  At  f*'^ 
trial,  targft  placed  1(M)  ynrdM  from  gun. 

DF.srKll'TioN  OF  CAUTKIDOK.— Fifteen  bnlletii,  .48  and  ..V)  of  an  inch  in  diameter  :  2^  onnce*  lead  it  * 
point  ball,  making  in  all  7  tmnceH  of  lead.  CaseM  made  of  No.  18  vheei  c«tp|MT:  length  of  caw,  4.^  tockfi- 
diameter  of  cane,  1  inch  ;  diameter  of  head.  1.1.*^  inch ;  weight  of  cane,  1  ounce  272  grHina. 

CH.iKOF. — Pow<ler,  3.4  ounces  muHket  powder.     Entire  weight  of  cariridgv,  {»i  ouncf*. 

T.  O.  HAYLOR 
Captain  of  Ordnance,  and  lirerrt  Col.  U.  S.  A.,  Com^^ii^ 

AUSTHIAK  FIELIMJI  XS. 

Tlic  Austrian  f;ov<»nnnent  show  three  fleld-pieces  niounUHl  and  lii^hly 
finish<'<l.  Tliey  are  all  hronze  pins  and  muzzle-loaders.  The  hirjr^* 
wliirli  tlicy  di^si^jnate  an  ei^lit-pounih^r,  looks  more  like  a  twentyiHMindfr. 

'  Seo  Appi>ndix. 
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le  rifling  and  equipment  of  these  guns  are  after  the  system  recom- 

lended  by  the  Austrian  Committee  of  Artillery.    The  rifling  is  what  is 

dhned  in  England  the  Scott  or  saw-shaped  system,  having  a  bearing  on 

ne  edge  of  the  groove  only,  as  represented  in  the  diagram.    The  twist 

f  the  Austrian  guns  is  uniform. 

lie  elevation  is  given  by  a  han- 

le  worked  outside  of  the  left 

heek  of  the  trail.     The  gun 

arriage  is  of  wood  and  has  a 

eavy,  unmanageable  look  com- 

lared  with  the  elegant  iron  car- 

iage«  of  Knipp  or  Armstrong. 

lie  wheels  of  the  carriage  and 

mmunition  wagon  are,  to  use  a 

ailroad  phrase,  of  broad  gauge; 

^hich  gives  great  steadiness  in 

hiving  over  rough  ground,  and 

llso   aflfords    space   for  a  large  Rifling  of  Austrian  ficld-j^ns. 

Ammunition-box,  on  which  four  men  can  sit  abreast.    The  trail  of  the 
gon-carriage  is  not,  as  usual,  attached  to  the  axle  of  the  ammunition- 
wagon  beneath,  but  it  is  kept  about  level,  and  rests  upon  a  shelf  project- 
ing in  rear  of  the  wagon,  (to  which  it  is  attached  by  a  bolt  and  linchpin,) 
evidently  for  the  purpose  of  aflfording  the  means  for  a  seat  to  a  couple 
of  men — a  very  uncomfortable  leather-covered  seat  being  fixed  on  the 
trail  midway  between  the  gun  and  ammunition-box.    A  fom*-pounder, 
amilarly  mounted,  is  shown  beside  this  gun  5  also  a  thi'ee-pounder  packed 
on  and  lying  lengthwise  across  a  saddle.    A  second  saddle  is  i)acked  with 
the  carriage  and  wheels.    The  carriage,  in  this  instance,  is  very  light  and 
^tegant,  made  of  iron  or  steel,  and  even  with  its  wheels  seems  to  be  a 
>H)re  comfortable  load  than  the  gun.    The  ammunition  forms  a  third 
Joad,  and  all  the  saddles  appear  to  be  intended  for  heavy  horses.    These 
-Anstrian  field-pieces  being  of  greater  calibre  than  the  steel  guns  of  the 
«ame  weight  manufactured  by  Krupp,  and  used  extensively  in  the  Prus- 
sian army,  will  be  more  eflfective  at  short  ranges,  but  at  any  distance 
over  1,500  yards  they  will  doubtless  be  inferior  to  the  steel  gun,  both  in    . 
Jange  and  accuracy.    These  qualities,  now-a-days,  are  the  grand  deside- 
rata in  field  ordnance.    A  battery  cannot  now  take  up  a  position,  as  in 
^ys  gone  by,  within  half  a  mile  of  the  foe  and  calculate  upon  holding 
ttat  position  against  anything  save  a  successful  charge  by  the  enemy. 
1e  great  range  and  accuracy  of  modem  infantry  arms  would  render 
^eir  position  untenable;  so  the  improvements  in  small-arms  demand 
^^on^sponding  improvements  in  field  artillery. 

GERMAN  FIELD-GUNS. 

Some  field  guns  are  exhibited  by  Messrs.  Broadwell  &  Co.,  of  Garlsmhe. 
they  are  steel  guns,  of  uniform  i>olyjgroove  rifiing,  moanted  oiv  \xq»tl  i^kc- 
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s,  and  have  the  wedge  breech-loading  arrangement  generally  in  use 
erman  guns.  To  these,  in  this  case,  is  added  the  welll-known 
dwell  cap,  or  expansion  ring,  ^nd  which  so  effectually  prevents  the 
ye  of  gas.  without  requiring  a  mechanical  fit  of  the  breech  parts, 
ring  or  cap  is  simply  a  flat  circular  plate  of  iron  or  steel,  having  a 
flange  on  one  side  like  the  cover  of  an  ordinary  tin  can.  This  flange 
ato  the  breech  of  the  gun  next  the  charge  of  powder,  and  the  flat 
ce  of  the  cap  or  ring  rests  upon,  or  is  attached  to,  the  breech-block 
?dge.  The  explosion  of  the  charge  expands  the  flange  of  the  ring, 
h  prevents  the  e8ca|)e  of  gas  breechwards,  and  when  the  force  is 
Dded  the  flange  returns  to  its  normal  state.  This  arrangement,  as 
mve  seen,  is  used  by  Krupp  in  some  of  his  guns,  and  also  by 
er  &  Co.,  of  Westphalia.  Berger  &  Co.  exhibit  some  good-looking 
guns,  alongside  of  the  more  attractive  display  of  M.  Krupp.  There 
severe  simplicity  about  these  Berger  guns,  and  about  German  guns 
-ally.  The  following  sketch.  Fig.  1,  shows  the  outline  of  a  Berger 
h-loader  on  the  Broadwell  system.  Sometimes  this  extreme  simpli- 
8  departed  from,  as  in  the  case  of  the  gun  shown  in  sketch  Fig.  2, 
zzle-loader  manufactured  by  Berger  &  Co.  for  the  government  of 
;erland.  These  guns  are  about  700  pounds  weight  eacli,  and  3.35-inch 

^rdiug  the  hea\ier  pieces  of  field  ordnance,  there  is  really  nothing 
e  Elxhibition  calling  for  sx)ecial  notice  except  a  mounted  mortar  in 
British  section.  It  is  a  cast-iron  ten-inch  mortar  weighing  18  cwt. 
)  pounds,)  mounted  on  a  solid  bed,  or  block,  of  timber  about  five 
ong,  two  feet  nine  inches  wide,  and  eighteen  inches  thick.  This 
,  strongly  hooi)ed  with  iron  bands,  rests  upon  an  axle  limbered  in 
sual  manner  to  an  ammunition  or  shell  wagon.  This  is  fitted  with 
*  for  three  hoi-ses  abreast,  if  necessary,  but  two  on  fail*  ground  are 
ient  to  transport  the  piece.  When  the  mortar  is  to  be  fired  the 
ige  is  unlimbered  and  tipi>ed  up  until  the  rear  end  of  the  mortar- 
T  blocjk  touches  the  gi'ound;  the  trail  is  then  raised  so  as  to  lift  the 
when  the  wheels  are  i*emoved  and  the  mortar  carriage  lowered  to 
round.  The  whole  opt»ration  occupies  about  a  couple  of  minutes, 
piece  of  field  artillery  is  new  to  the  British  army.  It  was  not  in  use 
g  the  Crimean  war,  or  even  the  late  Indian  mutiny,  having  been 
red  into  the  service  only  a  few  years  ago.  Some  handy  mortar  such 
is,  and  a  light  mountain  gun  iK)ssessing  great  range,  such  as  Mr. 
worth's  two-pounder  steel  gun,  seem  well  adapted  for  Indian  warfare 
e  west.  The  case-shot  of  the  latter  esi)ecially  will  deserve  more 
a  passing  notice  when  we  come  to  speak  of  projectiles. 

THE  FEBKIS  GUN. 

^re  is  a  gun  of  considerable  pnmrfse  in  the  Exhibition  which  has 
ly  been  mentioned,  and  which  contains  some  novel  and  interesting 
•es  of  construction.    Being  at  present  in  the  form  only  of  a  gcKidr 
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sized  working  model,  and  capable  of  being  adapted  both  for  land  and 
naval  service,  it  may  properly  be  introduced  here.  The  "Ferris  gnn,'* 
exhibited  by  Mr.  G.  H.  Ferns,  of^UticH,  New  York,  in  class  37,  in 
desciibed  in  the  official  c^italogue  as  a  "wronght-iron  breeeh-loadinir 
rilled  cannon."  Certainly  there  is  still  ample  room  for  a  good  wronght- 
iron  gun,  if  such  is  ever  to  be  made.  If  England  may  be  said  to  exwl 
in  any  branch  of  the  iron  trade,  it  is  in  the  production  of  hea\"y  wnmght- 
iron  forgings;  and  yet  no  renlly  reliable  wnmght-iron  gun  has  l)eeu  pro- 
duced in  England.  The  exx>eriniental  guns  of  four  or  five  years  Inek 
have  disapx)eared  one  by  one,  and  the  hos])ital  for  in<nirable  cannon  al 
Woolwich  is  beginning  to  assume  alarming  dimensions.  While  we 
write  we  leani  from  The  Army  and  Navy  Gazette  that  one  of  the  IH-ton 
10-inch  Woolwich  guns,  said  to  be  rifled  on  the  Lynall  Tlionuw  system, 
has  burst  at  Shoebur^-ness  after  a  few  rounds,  blowing  the  breech  explo- 
sively to  the  rear;  thus  proving  that  there  are  exceptions  t-o  the  ^^gradiud 
destruction"  theory  put  forth  on  l>ehalf  of  wnmght-iron  guns.  Kei*eiitlT 
a  23-ton  OOO-pounder  gave  way,  after  no  more  than  filty  rounds.  The 
cause  of  this  failure  of  the  Armsti'ong- Woolwich,  or  Fnwer  system  erf 
gun  constniction,  may  engage  attention  in  a  more  si>ecial  manner  in  con- 
nection with  battery  and  naval  onlnance.  We  were  led  to  refer  t4)  these 
failures  now,  because  the  Ferris  system  of  construction  si^nis  to  pmvide 
a  renie<ly  for  such  aiipart'utly  inhen»nt  defects  in  wrouglit-in>n  cannon. 
Befon*  adverting  to  what  we  n^giird  as  the  most  imiwrtant  iM>int  in  the 
const nicticm  of  the  FeiTis  gun,  the  following  n»marks  fn)ni  "(iivener'* 
(TUiuu»ry  "  will  illustrate  the  evil  which  this  system  s<H'ms  destiniMl  tonuv: 
"  Professor  Barlow,  many  ycju's  ago,  proved  to  the  satisfa(*tion  of  the 
Institution  of  Civil  Engineers,  that  the  metal  in  any  cylinder  de<*rease8  in 
utility  in  proporti(m  to  the  s(pmre  of  its  distance  fnuu  the  centre;  that 
the  outside  of  a  gun  of  the  fonn  now  ustnl,  in  fa<*t,  is  only  onc^ninth  a* 
us4*ful  as  the  inside,  being  three  times  as  far  frcmi  the  centrt*.  If  we 
<hMible  the  thickness,  the  outside,  being  Ave  tinu's  as  far  troni  the  centw 
as  the  inside,  will  be  but  one  twenty  fifth  a^i  usetiil,  or,  in  plain  Knglidk 
nearly  um'Iess.  The  n*as<m  of  this  is  simple,  and  I  will  iMideavor  to 
exi)lain  it.  A  bar  of  c^ist  iron,  one  inch  thick  each  way,  an<l  f<irty  inches 
long,  will  stretch  alnmt  one-twentieth  of  an  inch  if  a  weight  of  aUmt 
four  tons  be  susjiended  by  it.  When  the  weight  is  ivmovwl,  the  cast  inm 
nearly  n»covers  its  ]>ivvious  form,  and  is  uninjured,  but  if  it  l>e  stn*tcbrd 
more  by  a  givater  weight  it  is  iK'nnanently  injunHl.  A  Imr  of  the  sane* 
tlii<'kness,  but  thn'c  times  as  long,  Vli)  in(*hes,  will  stn>tch  three  tiniest  tf 
much,  or  three-tw(*ntieths  of  an  in(*h,  with  the  same  weight ;  or  if  only 
onethinl  of  the  weight,  one  ton  and  a  third,  be  sus|)en(UHl,  it  will  stivfrl 
onc-tW(*ntieth  of  an  in<*h,  the  same  as  the  shorter  bar.  If  we  suspend 
sixt(M'n  tons  by  four  bars  <ine  inch  thick  and  forty  inches  long,  they  miB 
each  stivti'h  one-twentieth  of  an  in(*h  f»nly,  and  remain  uniiyiiretl,  bat  if 
we  attempt  to  do  S4i  with  two  luirs  foity  inches  hmg,  ami  two  120  incM 
hmg^  then,  when  the  whole  have  lengthened  one-twentieth  of  an  inclutke 
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short  ones  are  exerting  a  force  of  eight  tons,  but  the  long  ones  that  of 
only  two  and  two-thirds  tons.  The  weight,  therefore,  will  still  further, 
lengthen  the  bars,  and  permanently^injure  the  short  ones;  perhaps  break 
them  first  and  then  the  long  ones.  This  is  the  way  a  gun  is  burst.  The 
inside  is  a  series  of  bars  of  iron,  say.  forty  inches  long,  in  the  form  of  a 
ring,  the  outside  a  series  of  rings,  representing  the  bars  three  times  as 
long," 

To  bring  these  several  bars  or  rings  to  bear  their  fair  share  of  the 
strain,  Mr.  Ferris  forms  the  core  of  his  gun  of  concentrated  wrought  iron 
rings,  disks,  or  washers,  of  different  qualities  of  iron,  the  softest  inside, 
and  forged  around  a  small  mandril  or  centre,  which  is  afterwards  all 
bored  out  in  boring  the  gun.  Each  ring  or  washer,  however,  as  it  is  made« 
)ias  a  mandril  with  very  little  tai)er  driven  into  it  until  its  outer  circum- 
ference begins  to  enlarge,  by  which  melius  the  entire  ring,  or  washer,  is 
brought  to  support  its  share  of  the  strain.  The  following  description  of 
the  gun  and  its  manufacture  is  extracted  from  documents  ftiniished  by 
the  inventor,  and  Mr.  Macomber,  who  represents  him  in  Paris,  to  the 
United  States  government.  The  chief  features  of  the  gun  are  summed 
up  thus:  It  is  manufactured  of  wrought  iron  and  steel;  it  is  a  chambered 
gun;  diameter  of  bore  one  inch  and  three-quarters;  spherical  ball  to  fill 
bore  weighs  ten  ounces;  smallest  sized  conical  ball  twenty-seven  ounces; 
fbll  capacity  o^  chamber  in  powder  twenty-seven  ounces;  average  diame- 
ter of  a  cone-shaped  chamber,  two  and  seven-eighth  inches;  length  of  the 
ehamber,  seven  and  a  half  inches;  whole  depth  of  bore  thirty-one  and  a 
half  inches;  distance  the  ball  travels  in  bore,  twenty-four  inches. 

Our  woodcut  on  page  82  represents  a  100-pounder  on  the  Ferris  prin- 
ciple on  a  scale  of  three-eighths  of  an  inch  to  a  foot.  The  bore  of  this 
gun  would  be  six  inches,  and  the  charge  of  powder  50  pounds,  which  Mr. 
MAComber  believes  would  give  an  initial  velocity  of  2,200  feet  i)er 
seocHid,  and  at  35  degrees  elevation,  send  a  shot  or  shell  ten  mile«.  The 
duunber  and  barrel  of  the  gun.  A,  6,  is  of  wrought  iron,  hooped  with  the 
steel  rings  G.  "Mr.  Ferris,''  says  our  authority,  "has  built  the  barrel  of 
his  gun  of  the  best  wrought  iron  bars,  all  welded  together,  the  softer 
ttt  one  end,  and  growing  harder  towards  the  other  end;  then  coiled  into 
Iheformof  a  watch-spring,  then  hammered  into  a  flat  washer-like  ring, 
tiie  fleetest  iron  forming  the  inner  and  the  hardest  the  outer  circle  of  the 
BOme.  These  rings  are  passed  through  rollers  and  brought  to  a  uniform 
iLickness  and  an  even  surface.  They  are  then  laid  together  around  a  man* 
dielbar,forged  and  thoroughly  welded  together,  with  heavy  longitudi- 
mil  and  light  vertical  hammering,  until  a  solid  mass  is  formed,  which, 
ftfter  being  bored,  chambered,  rifled  inside,  and  i)erfectly  engine-turned 
Mitside  with  a  true  taper  from  the  breech  to  the  muzzle,  forms  the  core  or 
beart  of , the  barrel.  The  covering  of  this  core  is  formed  by  a  series  of 
beavy  steelrings,  mechanically  turned,  inside  and  outside,  and  the  inner 
mubee  made  to  exactly  fit  the  core,  the  larger  at  the  breech  and  the 
Mialler  at  the  muzzle,  the  rings  being  firmly  secured  in  a  peculiar  manure 
6m  w 
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to  prevent  looBeningby  tbe  coocuasion  of  the  discharges.  The  steeliinp 
.  are  Inbricnted  and  forced  into  their  places  by  a  screw  and  clutch,  and  thev 
can  be  removed  by  the  same  meaoB,  two  or  thnt 
men  easily  working  the  screw.  The  breech-dial 
is  of  wrought  iron,  and  attachetl  by  heavy  Saitfft 
and  bolts.  Through  the  breech-cbest  the  senr 
plunger  is  worked  by  a  double  screw,  and  drim 
in  the  rear  by  a  bar-wheel,  five  turns  of  which 
by  the  gunner  will  leave  the  chamber  opea  fit 
the  insertion  of  the  shot  aiid  charge,  and  ttt 
like  number  of  turns  drive  up  and  secure  tk 
same.  The  upper  end  of  the  plunger  is  fltttri 
with  detacbdhle  ateel  plates,  so  arranged  as  It 
exactly  fit  the  chamber  of  the  barrel,  and  bai| 

^  be\  elled  at  the  end,  they  cut  away  all  fonlingif 
the  chamber,  being  bolted  to  a  metal  plug  whidk, 

-I  flrmlv  entering  the  base  of  the  chamber,  font 
with  the  slot^plates  a  perfect  preveatton  <rf  tfc( 
escape  of  gas." 

TEIALB  OF  THE  FEERIB  GUN. 

The  following  refers  to  the  several  trialsif 
this  gun  made  in  America  before  it  was  seat  n 
the  Exhibition:  "On  February  25,  IStLI,  » 
tested  the  Ferris  gun  on  the  tVozen  aurfim  «( 
Oneida  Lake,  in  Madison  county,  !New  Yott 
firing  at  a  target  at  one  thousand  feet  nieaxand 
distance,  and  in  rei>eated  ext>eriments  found  tk 
fall  of  the  shot  to  be  four  feet  six  iitclies  Irom  tk 
gun  level  in  that  distance." 

'*May  2Q,  the  first  trial  of  the  Ferris  gun  wii 

made  at  the  navy  yard,  Washington,  in  the  pn* 

ence  of  the  President. 

"  Record  of  skoU  for  rauffe. — At  four  depM 

The  Fprrii  gun.  elevation,  2,850  yards;  at  four  degreeH elentMfc 

a,750yiini«,  weight  ofballtwo  and  three-qnartertwunds,  powder twni;- 

four  ounces.     At  the  trials  for  iieuetration,  June  lU,  18U3,  the  followi^ 

results  were  obtained: 


Ferris  ffun. 

Distniu-e 50  yards. 

Weight  of  ball 3.71  lbs. 

Weight  of  iwwder 24  oz. 

Peiietratiiiii,wrought  iron    3  in. 


[!  Muzzle-loader. 

!  Distance 30  ysri* 

j  Weightofball 3."lfti 

j  Weight  of  powder 4  ob 

.  Penetration ^  ia. 


"Hy  a  general  order  tram  the  ordnance  department,  June  23,  a$0* 
by  General  Ripley,  the  Ferris  gun  was  removed  to  West  Point  to  f* 
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the  initial  velocity."    At  the  first  trial  the  initial  velocity  was  2,200  feet 
per  second. 

"  Under  the  general  order  of  June  23,  the  gun  wa«  taken  to  Fire  Island 
as  the  most  suitable  place  for  range  firing.  August  1,  the  trial  was  con- 
dncted  by  Mr.  Macomber  and  the  inventor.  This  firing  was  kept  up  at 
intervals,  when  the  weather  would  permit,  till  September  4,  and  was  wit- 
nessed by  many  scientific  and  practical  military  men,  with  the  following 
results :  Elevation  thirty-five  degrees,  weight  of  ball  three  pounds,  powder 
twenty-four  ounces,  distance  nine  miles." 

This  gun,  after  147  rounds,  is  as  perfect  in  all  its  parts  as  when  taken 
from  the  workshop.  The  inventor,  and  his  representative  at  the  Exhibi- 
tion, believe  ^^That  a  cannon  built  on  this  system,  with  a  chamber  having 
capacity  for  fifty  pounds  of  iK)wder,  could  project  a  shot  of  100  pounds 
weight  through  at  least  twelve  inches  of  solid  iron,  and  if  the  gun  was 
elevated  to  thirty-five  degrees,  that  it  would  throw  a  shot  or  shell  ten 
miles."  The  weight  of  such  a  gun  would  be  frcmi  eighteen  to  twenty  tons ; 
diameter  of  bore  six  inches,  and  size  of  chamber  ten  by  eighteen  inches. 

It  is  much  easier  to  conceive  that  a  shot  having  an  initial  velocity  of 
2,200  feet  per  second  from  a  gun  elevated  35^  might  have  a  flight  of  9 
or  10  miles,  than  that  a  6-inch  projectile  of  any  known  metal  could  pene- 
trate a  12-inch  solid  iron  plate.  Work  sufficient  to  accomplish  such  a 
lesnlt  might  possibly  be  stored  up  in  a  projectile  of  100  pounds  weight. 
Bnt  can  any  metal  be  found  hard  enough  and  tough  enough  to  stand  the 
shock  of  conveying  this  work  to  the  plate  without  the  shot  itself  being 
broken  up  or  distorted?  If  the  penetration  of  a  12-inch  plate  by  a  6-inch 
shot  be  only  the  dream  of  a  sanguine  inventor,  there  is  no  doubt  about 
the  nine  mile  range  of  this  model  gun — a  gun  that  can  throw  its  shot 
and  shell  into  a  city,  the  inhabitants  of  which  can  neither  see  the  smoke 
nor  hear  the  sound  of  the  firing. 

An  article  in  "  Bradshaw's  Hand-Book  of  the  Paris  Exhibition"  con- 
dndes,  ^^  such  is  this  remarkable  implement  of  destruction,  which  seems 
calculated  to  effect  as  great  a  change  in  the  art  of  gunnery  as  printing 
in  literature."  The  Ferris  gun  may  not  be  all  that  this  sentence  implies, 
and  it  may,  like  many  other  inventions,  come  short  of  the  inventor's 
expectations,  but  unquestionably  it  contains  the  elements  of  a  more 
reliable  system  of  constructing  wroughjb  iron  guns  than  has  yet  been  pro- 
duced— a  system  which  deserves,  and  will  doubtless  receive,  attentive 
consideration. 

CANNON  DESTROYER. 

Near  th6  Ferris  gun  lies  a  "  Cannon  destroyer,"  invented  and  exhibited 
1^  M.  A.  Bons^no,  of  Detroit.  The  following  brief  description  of  this 
invention  was,  during  the  war,  published  in  the  scientific  journals  of  our 
own  and  other  countries.  The  main  portion  A,  consists  of  wrought  iron. 
^Ehis  is  tamed  and  grooved  on  three  sides  to  receive  the  serrated  slides 
3.    These  slides  are  held  in  place  by  wire  C,  slipped  over  them^  and  b^ 


beiug  fitted  in  tajwriug  gioovca  will  a«voiDuiodate  tliemeelvee  to  wide 
rau(;^s  of  calibre.  The  springs  D,  give^  as  the  spikor  it!  pushed  in,  Initi- 
end  flrHt,  i»r  with  the  t^HiUi  protxudinK  towards  the  uiiizzle.  TUew  twili 
have  a  sLaqi  r.ike  or  angle  outwardly,  so  that  the  least  .attempt  tu  pull 
tlie  iustrument  out,  ciiUfiefl  them  to  cut  iuto  the  iMtre  and  juiti  fast.  Thr 
taperiug  form  of  the  plug  A  lUiu 
I  s«'r\'e8  to  wedge  the  eHtt«-i-n  imU  ho 
I  that  its  sticks  tighter  with  ever^ 
iitteuipt  to  dialodg)?  it.  I-'ignres! 
jiiid  .3  represent  a  apiker  for  gau 
lit'  large  calibre;  parts  on  the  ludr 
are  cut  away  »o  as  to  make  it  li|^t« 
I  aiul  easily  bandied  by  one  man,  mi 
I  the  forward  end  E  is  of  hardftwd 
Icil,  so  That  it  cannot  l^et-ulif 
Hllrdout;  thedottedlii 
''  thi'i>ositioii  of  thei-nttt'Diwhentkr 
C'BDLon  (li-Btroyer.  temporary  wire  i»  broken  and 

are  pushed  back,  Tliese  spikers  eaii  lie  kept  ready  for  use  in  the 
sous.  At  the  trial  of  this  invention  thespiker  wasinsertwl  in 
gun ;  a  bag  of  eight  pounds  of  powder  was  preriously  put  in  the 
The  e.xplosion  moved  the  spiker  two  and  a  quarter  int^hea  forward, 
it  lodge*!,  the  gas  goiug  out  at  the  vent  and  past  the  apiker.  The  gv] 
was  subsequently  removed  to  the  maehine  shop,  where  every  attempllB 
remove  the  spiker  from  its  i>o8ition  tUiled.  The  trial  took  plaee  at  tb* 
Washiugtuu  navy  yard. 

TilK  MACKAY  GUN. 

Tlic  Maekay  gun,  which  held  out  so  mneh  proniiw  «  year  or  two  »gi\ 
is  again  attracting  a  goiKl  deal  of  attention.  Though  not  in  the  Eihi 
bition,  it  should  not  be  passed  by  in  silence.  With  the  Ferris  gun,  IB 
proper  place  at  present  sfvnis  to  Iw  midway  bet we*'n  Held  and  heavy  iiri 
Tiau<e,  with  a  teiideiicy  towards  the  latter. 

The  iinijcitili- — lilt'  iiiuiiediate  instrument  of  dostmctioii — in  held  bj 
iirtilleiy  aiirlioiilii-s  lo  ileeide  the  nature  and  conditions  of  the  tnm.  ui 
Mr.  Mm:kay's  jinijectiles  are  of  the  simplest  description,  lieing 
smooth  eylindrieiil  IxtltM.    The  interiors  of  the  gunit  are  Airuisheil 
spiral  griHtves,  and  the  ga.ses  est^^aping  up  these  grooves  4t>niintuii( 
n)tary  motion  to  the  projectile.    The  ailvantages  secure*!  are  thai, 
less  stnun  ajton  the  gun  an<I  less  weight  of  charge,  there  is  u  , 
initial  velocity,  and  greater  iieuetralive  iwwer  and  range.     Thf 
tiles  are  ninde  of  one  hanl  metal,  in  cajiablc  of  expansion  inthelraff  ofl 
gun.    Tliey  may  1m>  rast,and  afterwanlstumeilornot,  as  may  lin 
nei<'e8sar>-,  and  the  absence  of  studs,  buttons,  or  Iwrs,  for  the  inirpiMJ 
giring  a  rotary  motion,  renders  thcni  cheai>er  of  coiiatmetion 
I'liHigaUit  projwtiles.     Mr.  Mackay  contends,  and  eit<>B  hU  ei| 
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in  proof,  that  an  elongated  projectile  proceeding  from  the  windage  gun 
at  the  initial  velocity  of  1,400  feet  per  second  is  immensely  more  destruc- 
tive than  a  similar  projectile  without  rotation  with  a  flight  of  1,600  feet 
per  second  initial  velocity.  He  believes  it  is  not  possible  to  obtain  the 
advantage  of  such  a  rotation  upon  the  fixed  projectile  system,  because 
the  strain  on  the  gun  would  be  so  great  as  to  destroy  it  with  a  heavy 
charge;  and  even  if  the  rifled  gun  stood  a  few  rounds,  the  penetrative 
lowers  of  the  projectile,  after  it  becomes  dientangled  from  the  fixed  screw- 
ing process,  would  be  very  slight.  He  claims  that  his  experiments  have  ' 
established  that  the  force  or  striking  iK)werdue  to  rotary  projectiles,  and 
the  quantity  of  iK)wder  used  for  the  charge,  can  only  be  obtained  when 
the  mean  of  rotation  is  imparted  to  it  to  coincide  with  the  initial  velocity. 
At  a  recent  trial  of  these  guns,  near  Liverpool,  there  were  three  guns 
tested — one  8-inch,  one  6-inch,  and  one  3-inch.  The  targets  were  four  in 
all.  No.  1  an  8-inch  target,  solid  iron  plating,  resting  on  two  flat  balks 
of  timber,  14  x  14,  kept  in  its  position  in  front  and  rear  by  two  pieces 
of  battens  nailed,  and  supiK)rted  at  the  top  by  a  14-inch  balk  which  took 
in  the  head  of  the  plate.  No.  2  was  the  Agincourt  target,  a  5J-inch 
plate  of  rolled  iron,  backed  with  9-inch  teak,  iron  skin,  resting  on  14- 
inch  balks,  and  keptiniK)sitionby  two  other  balks  being  braced  to  them. 
No.  3  was  a  5-inch  plate  supported  on  both  its  edges  by  14-inch  balks. 
No.  4  was  a  2^inch  plate. 

The  first  shot  fired  was  a  solid  cast-iron  shot  of  70  pounds,  which  was 
llied  at  a  distance  of  75  yards,  from  the  6-inch  gun,  with  a  charge  of  22 
pounds,  against  the  5-inch  plate.  The  velocity  may  be  estimated  from 
the  &ct  that  it  passed  clean  through  the  target,  making  a  circular  hole. 
Portions  of  the  broken  shot,  and  a  large  piece  of  the  target,  were  picked 
up  at  the  distance  of  1,000  yards  (!)  in  a  direct  line  from  the  target. 
The  next  shot  fired  was  from  the  8-inch  gun  at  the  same  target  with  a 
spherical  steel  shot  of  68  pounds,  with  30  pounds  of  i>owder.  It  struck 
tlie  target  low  down  to  the  light,  but  the  penetration  was  complete,  and 
s  large  jwrtion  of  the  back  of  the  plate  surrounding  the  aperture  was 
carried  away. 

The  third  shot  fired  was  a  cylindrcal  steel  bolt  of  74  i)ounds  weight, 
"whieh  was  fired  from  the  6-inch  gim  against  the  Agincourt  target,  with 
m  dbarge  of  22  xK)unds  of  x)owder.  This  shot  stnick  the  target  in  its 
cfanmgest  x>art,  and  had  it  remained  whole  there  is  little  doubt  that  it 
"Would  have  made  a  clear  i)enetration.  As  it  was  the  shot  broke  into  two 
jpattBj  one  of  which  dropped  in  front  of  the  target,  and  the  other,  though 
it  went  through  the  plate  itself,  lodged  in  the  backing.         * 

The  fourth  shot  was  a  cast-iron  cylindrical  bolt  of  70  pounds,  with  a 
^diarge  of  22  pounds  of  powder  from  the  6-inch  gim  against  the  Agin- 
^MRirt  target.  Thejienetration  in  this  case  was  not  complete,  but  extended 
two-tjbirds  of  the  width,  cracked  the  plate,  and  seriously  damaged  the 


The  fifth  shot  was  a  spherical  steel  shot,  fired  from  the  8-iiicli  ^w^ 
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with  20  pounds  of  powder,  at  the  5-mch  plate.    The  plate  was  completely 
punctured,  and  a  large  amount  of  the  metal  and  backing  carried  away. 

The  sixth  was  of  the  same  character,  with  16  pounds  of  powder. 
It  struck  a  perfectly  firm  part  of  the  same  target,  through  which  it  passed 
with  equal  success. 

The  seventh  was  a  70-iK)und  cast-iron  spherical  shot,  fired  at  the  5-iiich 
plate,  from  the  8-inch  gun,  with  only  14  pounds  of  powder.  It  struck  the 
target  to  the  right  hand,  close  to  the  edge,  and  carried  away  bodily  a 
mass  of  metal  weighing  at  least  two  hundred  weight. 

This  finished  the  first  day's  firing,  the  above  account  of  which  and  what 
follows  was  reported  at  the  time  in  The  London  Standard: 

^^On  Friday  morning  the  experiments  were  continued  in  the  presence 
of  Miyor  Kleiker,  of  the  Swedish  embassy,  and  other  gentlemen.  The 
G-inch  gun,  it  will  be  remembered,  was  on  Thursday  fired  at  the  Agin- 
court  target,  but  the  steel  bolt  did  not  penetrate  beyond  the  backiii|. 
Mr.  Mackay,  in  accounting  for  this,  said  that  on  the  following  monunf 
he  would  send  a  bolt  through.  Accordingly  on  Friday  moming  he 
loaded  the  G-inch  gun  with  25  pounds  of  powder,  and  a  steel  hfAi  of  83 
pounds,  by  Firth  &  Co.,  of  Sheffield,  and  directed  it  at  a  pwt  <rf  the 
Agincourt  target  which  was  still  intact.  The  effect  was  trraneiidMi; 
the  bolt  cut  a  clean  hole  through  the  front  of  the  target,  and  teariig 
through  teak,  b<aeking,  skin,  and  all,  was  pi(*.ked  up  86  yards  beyosi 
while  a  huge  fragment  of  the  target,  weighing  no  less  than  *^i!i^  pounds, 
was  found  at  a  distance  of  21H)  yards  beyond  the  target.  The  next  shfll 
was  from  the  same  gun,  with  a  similar  charge,  and  was  directed  at  the 
8-iuch  solid  plate.  The  plate  was  not  quite  firm,  and  ^  gave'  a  littk^ 
The  penetration  was,  nevertheless,  fully  seven-eighths,  and  the  pte 
was  bulged  and  cnicked  from  top  to  bottom." 

The  «*3-inch  gun  tested  for  range  at  high  elevations  attained  only  the 
moderate  range  of  (5,000  to  7,000  yards,  (a  range  inferior  to  that  of  the 
15-iuch  liiHlman  smooth-bore  at  Slioeburyness  with  round  shot,)  irtikh 
was  less  than  the  great  penetrating  ]>ower  of  these  guns  would  leid  itt 
to  exi)e<*t.  The  men  who  have  served  the  Mackay  gun  complain  that  it 
is  very  hard  work  to  get  the  shot  home ;  but  this,  and  doubtless  othff 
defects,  could  l)e  got  rid  of,  if  only  a  tithe  of  the  money  spent  on  the 
Woolwich  guns  were  s^Hint  on  this.  But  whether  Mr.  Mackay's  gun  iriH 
ovenH)me  all  the  e\ils  supiH)sed  to  be  inherent  in  rifled  oninsBCii 
remains  to  be  proved.  It  has,  however,  done  enough  to  entitle  it  !»• 
full  and  fair  consideration  from  all  who  are  interested  in  the  impnKt- 
meiit  of  field  or  heavy  ordnance. 


CHAPTER    IV. 

HEAVY  ORDNANCE. 

Art  and  Science  of  Destruction— Imperial  Arsenal  at  Ruelle— Selection  op 
Materials— Trp«atment  op  Ores — French  Naval  Guns — Breech  Plug  French 
40-ton  Smooth-bore—Reinforce  Rings—Ericsson  Gun— Canadian  Ores— Rod- 
man Gun  and  8-inch  Warrior  Target— French  Rifling — British  GOO-poundbr — 
Fraser  Guns— Shunt  Gun— Woolwich  Guns  and  Palliser  SHf»T— Accuracy— 
Kearsarge  and  Alabama— Armstrong  J2-tonGun—WhitworthGun8— Rifling- 
Lining  Cast-iron  Guns— Krupp*s  Steel  Guns— Krupp*s  1,000-pounder— Beuger^s 
Guns — Sweedish  Guns— Summary. 

AET  AND  SCIE:N^CE  OF  DESTEUCTION. 

A  few  days  before  the  closing  of  the  British  Parliament  this  year 
(1867)  John  Stuart  Mill,  in  referring  to  the  "  Treaty  of  Paris  of  1856," 
stated  that,  "Twenty  years  ago  a  Rrench  writer  remarked,  that  though 
the  art  of  destruction  was  easy,  yet  the  science  of  destruction  was  stand- 
ing still,  and  bore  no  proportion  to  the  activity  of  the  other  sciences, 
particularly  the  science  of  production.  But  what  would  the  philosopher 
see  nowf  He  would  see  the  inventive  genius  of  mankind  lending  itself 
to  the  task  of  destruction,  and  bringing  forward  year  by  year  more 
destructive  engines  to  blast  into  atoms  whole  hosts  of  human  beings,  as 
well  as  the  defence  to  which  they  trust.  But  ten  years  were  passed  in 
profound  peace.  Commercial  intercourse,  which  we  were  in  the  habit  oi 
believing  was  the  great  safeguard  against  war,  had  been  extended  with 
liie  doctrines  of  free  trade  all  over  the  world,  and  protectionist  opinions, 
wliich  were  calculated  to  render  commerce  provocative  of  war,  had  been 
disoooraged  all  over  Europe.  And  yet  we  were  now  engaged,  not  in 
diminishing,  but  in  greatly  increasing  our  naval  and  military  establish- 
■lents.  Our  warlike  expenditure  was  now  twenty  millions  more  annually 
than  what  had  actually  been  the  expenditure  in  the  time  of  the  present 
generation." 

If  France,  by  the  construction  of  "  La  Glorie,''  induced  Britain  and 
other  countries  to  build  ironclads  sooner  than  they  otherwise  would  have 
done,  on  the  other  hand,  the  late  American  and  Prussian  wars,  combined 
with  the  English  exi)eriment8  at  Shoeburyness,  showed  France  the 
necessity  of  manufacturing  heavy  ordnance  and  breech-loading  small- 
arms.  When  the  Exhibition  of  1867  opened,  France,  doubtless  regard- 
ing it  more  as  a  peaceful  display,  made  no  show  of  heavy  ordnance, 
and  it  was  not  till  July,  when  a  comparison  with  other  countries 
put  the  French  war  material  in  the  shade,  that  the  government  finally 
determined  to  make  up  for  lost  time,  and  brought  out  their  largest  and 
best  guns.    Indeed,  it  is  generally  believed  that  some  of  the  biggest  of 
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the  guns  now  on  the  banks  of  the  Seine  under  Bessemer's  steel  bridge 
were  manufactured  since  the  opening  of  the  Exhibition.  But  while  bqcIi 
facts  illustrate  the  productive  capacity  of  the  imperial  factory  at  BoeDe, 
they  suggest  a  want  of  fairness  to  other  exhibitors^  who  were  required 
to  complete  their  arrangements  by  the  1st  of  April.  The  Imperial  Com- 
mission, however,  have  taken  the  sting  out  of  this  seeming  onfiaimess, 
by  the  liberal  extension  of  similar  privileges  to  others.  If  the  Frendi 
heavy  ordnance  appeared  at  a  late  period  of  the  Exhibition^  we  shall  only 
say  ^^  better  late  than  never,"  and  on  the  principle  that  the  ^^  last  shall  be 
first,"  we  shall  proceed  at  once  to  examine  these  late  but  welcome  addi- 
tions to  the  Exhibition  of  1867. 

IMPERIAL  ARSENAL  AT  RUELLE. 

The  heavy  guns  for  the  French  army  and  navy  are  chiefly  manufiir 
tured  at  Ruelle,  a  town  near  Angoul^me,  on  the  main  route  from  tbe 
latter  place  to  Limoges.  The  selection  of  this  site  for  the  erectiou  of 
workshops  for  this  purpose  was  due  to  two  principal  causes:  First,  the 
great  hydraulic  power  derived  from  the  river  Louvre;  and,  second,  the 
proximity  of  particular  ores,  which  produced  castings  evincing  a  more 
than  ordinary  degree  of  resistance  to  the  action  of  gunpowder.  The 
vicinity  having  extensive  forests,  also  affords  an  ample  supply  of  exoel* 
lent  charcoal,  the  only  description  of  fuel  allowed  to  be  used  in  the 
metallurgical  operations  connected  with  naval  artillery.  Buelle^  firrt 
converted  into  a  cannon  foundry  by  the  Manjuis  of  Montalembert 
became  a  government  arsenal  in  1776.  For  a  long  i)eriod,  even  under 
the  government,  the  foundry  was  carried  on  in  a  very  primitive  manner. 
The  cannons  were  run  on  the  first  melting  in  earthen  moulds;  they  were 
sometunes  cast  with  cores,  and  sometimes  solid;  in. the  latter  case  they 
were  bored  by  means  of  a  machine  invented  by  the  original  owner,  M. 
Montalembert.  At  length  the  crisis  arrived  when  France  wa«  impera- 
tively called  upon  to  take  prompt  and  active  measures  in  connection 
with  her  naval  artillery,  and  to  obtain  as  soon  as  iKxssible  6,000  pieces  iit 
ordnance.  The  establishments  capable  of  contributing  to  the  great 
national  want  were  closely  examined;  intelligent  emissaries  were 
despatched  all  over  the  kingdom  and  elsewhere,  and  Perrier,  Ha8a«h 
fratz,  and  Monge  published  works  on  the  art.  of  manufacturing  cannon. 
The  foundry-  at  Ruelle  was  entirely  remodelled;  two  reverberator^'  fnmft- 
ces  and  new  casting-shoi)s  were  added;  tools  and  appliances  of  a  mote 
modern  constnu'tion  replaced  those  hitherto  in  use,  and  the  works  weie 
conducti^d  under  the  immediate  8ui>erintendence  of  the  state.  ITntil  the 
year  1823  the  cannons  continued  to  be  cast  after  the  first  melting,  bat 
after  that  period  a  less  primitive  methml  was  adopted.  The  €*anal8  and 
general  distribution  of  the  water-jwwer  and  supply  underwent  oon«d- 
erable  iniprovenu^nts.  In  1840,  the  oi>erati(ms  of  bronze  caating  and 
l)oring,  originally  carried  on  at  liochefort,  was  tninsferred  to  Ruelle, 
and  in  1846  a  chemical  laboratory  was  attache<l  to  the  premises.    Be* 
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tween  this  period  and  the  present,  the  alterations  and  additions  have 
been  incessant,  and  similarly  to  Greusot  and  Essen,  Euelle  grows  larger 
every  day,  and  blocks  of  stone,  masses  of  b^ton,  and  the  different  ele- 
ments of  constniction  lying  here  and  there,  bear  witness  to  the  transfor- 
mation in  progress. 

MATERIALS  USED  AND  THEIB  PBEPAEATION. 

The  greatest  care  is  bestowed  on  the  selection  of  materials  at  Ruelle, 
which  may  be  classed  under  the  following  heads:  charcoal,  coke,  coal, 
moulding  sand  or  loam,  fire-brick  and  burr,  castina  or  flux,  iron  ores  and 
pigs.  The  charcoal  delivered  for  sale  at  the  foundry  of  Euelle  must  be 
totally  devoid  of  moisture,  the  existence  of  which  is  discovered  by 
weighing  samples  selected  from  the  quantity  to  be  purchased.  A  cer- 
tain number  of  cubic  feet  of  material,  packed  pretty  close,  is  weighed, 
and  if  the  average  weight  exceeds  20  pounds  per  cubic  foot,  the  seller  is 
obliged  to  make  a  deduction  on  the  usual  price. 

Coke  is  employed  for  a  variety  of  purposes  in  the  establishment.  The 
fnmaces,  which  are  constructed  on  Wilkenson's  principle,  are  fed  with 
it,  and  it  constitutes  one  of  the  elements  in  the  composition  of  the  cruci- 
bles; it  is  also  pulverized  and  used  in  the  moulding  shops,  and  forms  an 
ingredient  in  the  manufacture  of  various  iron  cements.  Especial  care  is 
taken  to  insure  it  being  of  the  best  quality,  and  the  surveillance  is  of  so 
stringent  a  character  as  to  deter  any  one  from  offering  it  for  sale  unless 
ftally  convinced  of  its  excellence.  All  substances  of  a  sulphurous  nature 
aie  particularly  condemned,  *iand  the  coke  must  not  be  too  porous,  too 
much  burnt,  too  soft,  or  too  brittle.  Formerly  all  the  coke  was  pro- 
eared  from  .England,  and  the  price,  delivered  at  the  foundry,  was  on  the 
average  52«.  the  ton.  Latterly  coke  of  an  excellent  quality  at  a  much 
lower  price  has  been  obtained  from  Aveyron,  where  they  also  obtain 
eoai  considerably  cheaper  than  it  could  be  imported  from  England. 

A  considerable  variety  of  iron,  so  far  as  quality  is  concerned,  finds  its 
way  to  Euelle,  for,  although  a  large  proportion  of  the  metal  run  for  the 
manufacture  of  cannon  consists  of  pigs  made  from  the  ore  on  the  prem- 
ises, yet  formerly  these  latter  were  supplied  by  the  neighboring  frirnaces, 
Jaumelli^res,  Chapelle,  and  I^a  Motte.  Becently  some  importations 
have  been  made  from  Al^lick,  in  Algeria,  of  gray  pig-iron,  xK)Ssessing  an 
extraordinary  degree  of  tenacity  and  toughness.  These  qualities  are 
indispensable,  since  all  white,  hard,  and  brittle  iron  would  give  very 
bad  results.  The  contractors  despatch  the  pigs,  having  a  weight  of  four 
hundred  weight,  to  the  foundry,  where  they  are  broken,  and  the  nature 
and  appearance  of  the  fracture  at  once  determine  their  acceptance  or 
rejection.  Those  which  pass  this  preliminary  inspection  are  further 
tested  by  being  employed  in  the  casting  of  a  cannon  which  is  subse- 
quently proved  d  outrance.  To  insure  the  iron  admitted  to  the  premises 
possessing  the  qualities  required,  55  per  cent,  of  it  is  fused  along  with 
the  quantum  necessary  for  running  a  cannon  of  certain  dimensions.    The 
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cannon  being  cast,  it  is  subjected  to  the  following  proofs:  The  first  trial 
is  made  with  one  shot  and  a  charge  of  two  and  three-quarter  pounds  of 
powder,  fired  20  times  in  succession;  the  next  with  two  balls  and  a 
charge  of  four  pounds  and  a  half  of  powder,  fired  the  same  number  of 
times;  and  the  third  with  three  balls  and  the  same  charge  of  powder, 
fired  10  times  consecutiyely.  After  withstanding  this  t^t  it  is  further 
proved  by  being  fired  five  times  with  six  balls  and  a  charge  of  nearij 
nine  pounds  of  powder,  and  subsequently  with  a  charge  of  15j^  poundi 
of  powder  and  13  balls  fired  the  same  number  of  times.^  This  last  test 
is  repeated  10  times,  and  if  the  piece  stands  it  without  evincing  tjxy 
symptoms  of  weakness  the  iron  is  accepted;  but  if  it  should  give  way 
during  the  trial  the  iron  tendered  is  not  merely  rejected,  but  tlie  tendei^ 
is  obliged  by  his  agreement  to  defray  the  cost  of  testing. 

After  the  ore  has  been  examined  and  accepted  it  is  spread  out  npoo 
the  ground,  and  the  earth  and  residue  of  the  matrix  adhering  .to  it 
folly  separated;  and  to  effect  this  operation  in  the  most  complete 
ner,  every  lump  bigger  than  a  nut  is  broken  in  pieces.  It  is  then  allowed 
to  remain  exposed  to  the  air  for  a  time  long  enough  to  permit  the  small 
traces  of  sulphur  to  be  dissipated,  and  the  combined  influences  of  tbe 
air  and  rain  remove  nearly  all  vestiges  of  any  magnesia  that  may  l^ 
present.  This  process  is  termed  maceration;  and  although  in  <»derto 
carry  it  out  it  is  necessary  to  have  always  a  large  stock  of  ore  on  hand, 
yet  it  is  considered  so  important  a  measure  that  the  former  condition  \a 
unhesitatingly  complied  with  by  the  managers  of  the  establishment 
The  maceration  accomplished,  the  mineral  is  washe(^  in  circular  troughs, 
through  which  a  stream  of  water  continually  passes,  and  in  which  i»d- 
dles  fixed  ui>on  a  vertical  shaft  maintain  an  incessant  agitation.  By 
these  means  all  fortngn  substances  not  yet  <letached  from  the  ore  are 
effectually  removed.  It  is  subsequently  diied  and  pileil  up  in  heaiM, 
consisting  of  hoiizontal  layers  of  a  certain  thickness,  which  are  mt 
through  vertically  when  the  wagon  comes  for  a  supply  for  the  blart 
furnaces.  An  average  quality  of  all  the  iron  obtaine<l  from  the  different 
mines  is  thus  made  use  of,  as  the  layers,  14  in  number,  compotung  tbe 
heap,  are  arranged  so  that  no  two  successive  should  consist  of  iran 
brought  from  the  Siime  locality. 

The  manner  of  charging  the  furnaces  at  Ruelle  is  very  simple.  Ad 
inclined  plan(»,  with  mils  laid  down  upon  it,  carries  a  small  truck  which 
is  drawn  up  the  incline  by  an  endless  chain  worked  by  one  of  the  water- 
wheels  on  the  premises.  Alternately  with  the  ore  charges  of  charctttl 
and  casting  are  tipped  into  the  funiace.  Nine  men  constitute  the  work- 
ing staff  atta(*hed  to  each  furnace,  of  which  five  are  intrusted  witb 
everything  connected  with  the  charging;  two  of  the  above  niuul>erbavf 
tlie  can'  of  the  blast  and  the  pii)es;  one  i)erforms  the  duty  of  elearin; 
away  the  cinders  and  ashes,  and  another  prepares  the  moulds  for  the  ran- 


^  **  The  proof  of  the  Armstronji^  iT^ns  is  two  rounds  with  service  charge  and  shot,  and  thm 
rouDdB  with,  florvice  shot  and  a  charge  of  one-sixth  of  the  weight  of  the  ahot** — 7%c  Emgiattr* 
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ning  of  the  metal.  These  operations  are  carried  on  night  and  day,  and 
a  special  dormitory  in  the  vicinity  of  the  iiimaces  is  appropriated  to  the 
use  of  the  men  who  have  charge  of  them.  The  process  is  always  con- 
ducted with  the  view  of  obtaining  pigs  more  or  less  gray  and  spotted; 
and  one  of  the  means  of  ascertaining  outside  what  is  transpiring  inside 
the  fomace  is  by  a  careful  inspection  and  examination  of  the  dross  or 
scoriae.  The  results  of  the  inspection  are  both  curious  and  interesting, 
especially  to  metallurgists.  The  colors  of  the  scoriae  present,  at  differ- 
ent stages  of  the  melting,  almost  all  the  varied  hues  of  the  rainbow,  but 
those  generally  ob8er\^ed  are  violet,  bright  green,  neutral  and  deep  green, 
inclining  to  black  occasionally.  A  persistent  violet  tinge  is  a  sign  of  a 
grayish  flocky  metal,  and  distinguishes  the  commencement  of  the  fusion; 
this  is  a  defect,  and  probably  arises  from  an  insufficient  amount  of  blast 
power.  When  the  tint  is  bright  green,  a  clear  gray  iron  is  the  result, 
and  when  it  passes  to  a  neutral  or  deep  shade,  or  preserves  that  shade 
for  some  time,  the  produce  of  the  furnace  has  a  spotted  appearance. 
The  presence  of  a  very  dark  green  approaching  to  a  black  hue  is  a  cer- 
tain indication  that  the  pig  will  be  white.  By  altering  the  proportions 
of  ore  and  castina,  or  by  modifying  the  blast,  the  colors  of  the  scoriae 
call  be  changed  at  pleasure;  but  previously  to  adopting  any  regular  and 
fixed  method,  the  results  of  the  former  running  are  carefully  examined, 
in  order  to  be  certain  that  harm,  instead  of  good,  might  not  arise  from 
any  fresh  interference.  The  pigs  produced  in  the  blast  furnaces  on  the 
premises  are,  similarly  to  those  purchased  elsewhere,  broken  up,  care- 
foUy  examined,  and  classed  according  as  they  present  a  lighter  or  darker 
color  and  varieties  in  the  nature  and  appearance  of  the  fracture.  These 
home-made  pigs,  so  to  term  them,  constitute  40  per  cent,  of  the  different 
mixtures  used  in  casting;  20  per  cent,  is  supplied  by  pigs  of  a  second 
melting,  and  the  remaining  proportion  by  those  obtained  from  the  neigh- 
boring workshops.  A  scrupulous  attention  is  paid  to  the  exactitude  of 
these  proportions;  only  assistants  of  great  experience  and  judgment  are 
allowed  to  examine  the  qualities  of  the  respective  pigs,  to  class  them, 
and  to  superintend  the  operation  of  depositing  them,  in  separate  charges, 
near  the  opening  of  the  furnaces  ready  for  instant  injection. 

Coal  is  the  combustible  employed  in  heating  the  frimaces,  the  flame  of 
which  runs  along  the  ceiling  and  passes  over  the  pigs,  which  are  so 
arranged  that  the  largest  receives  the  greatest  amount  of  heat.  At 
Baelle  the  practice  is  to  carry  on  the  heating  very  rapidly  and  energeti- 
cally, so  as  to  effect  the  fusion  with  the  greatest  possible  despatch.  One 
advantage  of  this  method  of  proceeding  is  that  the  metal  is  endowed 
with  an  extreme  fluidity,  and  all  the  scoriae  is  disengaged  and  floats 
upon  the  surface;  moreover,  it  takes  a  longer  time  to  cool,  and  its 
tenacity  is  thereby  considerably  augmented.  About  two  hours  is  the 
time  usually  occupied  by  one  melting. 


92  PARIS   UNIVERSAL   EXPOSITION. 

FRENCH  KAVAL  GUNS. 

The  French  cannon,  like  onr  own,  are  cast  upon  the  core  system. 
Solid  cores  of  iron  are  used  prepared  with  moulding  sand  and  loam  in  the 
usual  manner.  As  the  cannons  cast  at  Ruelle  are  all  breech-loaders  and 
hooped,  the  difficulties  formerly  attending  the  preparation  of  the  breech 
and  tninnion  moulds  are  obviated.  The  moulds  finally  being  in  position 
are  connected  at  the  bottom,  and  at  different  points  in  their  height,  with 
the  channels  leading  from  the  furnaces,  by  means  of  iron  pipes  coated  in 
the  inside  with  fire-clay.  The  metal  enters  the  mould  by  the  lowest  orifice, 
and  rising  within  it,  carries  the  scoriae  upon  the  surface,  which  again  is 
raised  higher  by  the  arrival  of  the  metal  at  the  next  orifice.  A  regis- 
try  of  the  exact  time  during  which  the  operation  lasts,  and  the  manner 
in  which  each  furnace  contributes  to  the  general  running,  is  carefully 
noted  so  as  to  serve  for  reference  on  future  occasions.  For  some  time 
past  the  method  of  casting  the  cannons  at  Euelle  with  the  breech  down- 
wards has  been  discontinued,  since  it  is  now  generally  admitted  that 
the  densest  part  of  a  long  cast-iron  cylinder  is  not,  as  would  naturally 
be  supposed,  at  the  end  occupying  the  lowest  iK)sition  in  the  mould,  and 
consequently  supporting  the  weight  of  the  superincumbent  fluid,  but-at 
a  point  somewhere  about  the  middle  of  the  length.  This  statement  has 
been  confirmed  by  experiments  made  in  Sweden. 

The  French  naval  guns  consist,  chiefly,  of  four  sizes,  viz:  6^-ineh, 
T^-inch,  OJ-inch,  and  lOJ-inch.  The  latter  has  not,  as  yet,  been  generally 
adopted  in  the  service.  These  cannon  are  not  of  one  homogeneous  metal, 
like  Knipp's,  or  the  largest  American  guns,  but  consist  of  a  core  of  cast 
iron  with  a  reinforce  of  steel  hoops.  Tliey  are  all  rifled  breei^h-loaders. 
At  first  only  a  single  series  of  rings  was  put  on,  but  it  was  found  that 
notwithstanding  everj-  effort  to  hide  the  joints,  they  invariably  oi>ened 
after  a  certain  number  of  rounds  in  (luick  succession  had  been  fired.  The 
present  plan  is  to  put  on  a  double  series  of  steel  rings,  one  over  the 
other,  so  as  to  break  joint.  These  rings  are  made  of  puddled  steel,  and 
are  chiefly  supplied  by  MM.  Petin,  and  Gaudet  of  St.  Chamond.  Then* 
thickness  varies  from  two  to  four  inches,  a<*conling  to  the  calibre  of  the 
gun.  The  breech  is  closed  by  a  screw  of  15  or  16  threads  cut  into  the 
metal  of  the  gun,  into  which  is  screwed  a  i)lug  of  steel.  Were  it  nec^essary 
in  firing  to  screw  and  unscrew  the  whole  length  of  this  plug  at  every  round, 
much  time  would  l>e  waited.  This  difficulty  is  obviated  by  the  inven- 
tion of  an  American,  Mr.  Eastman,  which  will  be  blotter  understood  by 
referring  to  the  ac(»ompanying  wood(»ut.  This  screw,  or  breech-plug,  is 
a  cylinder  of  cast  steel,  uiwn  the  surface  of  which  threads  have  been 
cut.  The  screw  is  then  divided  into  six  ecjual  parts,  in  three  of  which 
the  threads  are  n»moved,  both  from  the  plug  and  the  breech  of  the  gnn. 
Wlien  the  bre(»ch  is  to  be  closed,  the  threaded  iMU-tmns  of  the  plug  are 
presented,  so  that  they  come  opi)osite  the  smooth  parts  of  the  hole,  and 
rice  versa.    The  stop^wr  is  then  pushed  in,  when  a  third  of  a  turn  with  the 


MUNITIONS    OP   WAE. 

handle  a  brings  the  scitws  of  both  parts  together 
ever,  that  this  operation  couhl  never  produ<:e  and 
joint,  HO  the 
front  of  the 
plug  18  fur- 
nished with  A 
ring  b  capable 
of  revolving 
freely  on  itM  ax- 
is, and  to  which 
IB  attached  a 
cnp,  or  Bioad 
wellring  whuh 
18  composed  ul 
the  softest  dt 
scrijjtion  ol 
eteeL  Theelas 
tJcity  of  this 
ring  permits  its 
flange    to   ex  ^""  libf^ed  plug 

paad  and  be  compressed  against  the  bore  of  the  gim,  thus  preventing  the 
escHpeof  gas.  These  rings,  or  cnp9,whieh  sustain  the  first  and  worst  of 
the  shock,  are  often  placed  hors  de  combat,  Imt  they  are  easily  renewed. 
The  weight  of  the  breechphig  for  a  Wj-inch  gun  is  500  iwunds,  conse- 
qoently  some  arrangement  had  to  be  devised  for  the  purpose  of  sup- 
porting and  guiding  it.  The  mechanism  consists  of  a  bronze  tiwne, 
attached,  or  rather  hinged,  to  the  aide  of  the  breech  of  the  gun,  in  conti- 
guity to  the  opening.  Tliis  frame  carries  a  bracket,  which  has  a  kind  of 
gutter,  in  which  slides  the  screw  portion  of  the  plug.  When  the  frame  is 
nnuig  back  to  the  right,  it  carries  tlie  ping  or  Rtopi)er  (previtaisly  drawn 
out  of  the  breech}  clear  of  the  opening  in  the  rear  of  the  gun.  To  facili- 
tate the  intiwiuction  of  the  shot,  weighing  for  a  OJ  inch  gun  a20  jHiunds, 
a  small  iron  platform  or  tray  is  attached  to  the  underside  of  the  breech, 
and  hy  this  arrangement  the  enve1oi>e.s  of  the  cartridges  are  prevented 
ttom  being  torn  by  the  threads  of  the  screw.  The  platform  is  con- 
Btmcted  with  a  groove  iiiteniled  to  guide  the  shot  in  the  right  direction, 
and  is  snftieieiitl.v  long  to  alhiw  butli  shot  ami  cartridge  to  pass,  not  only 
Oie  threads  of  the  tupped  portion  of  the  breech,  but  also  the  [lart  where 
the  plug  and  thepowderare  placed.  In  theolder  plan  the  iron  tray  was 
flsed  to  the  bracket,  but  in  the  hinge  system  it  is  independent  of  the  rest 
of  the  apparatus,  and  is  nin  in  and  out  by  hand. 

The  French  authorities,  and  then-  exponents,  whose  descriptions  in 
Xeg  Orandex  I'mtieg  we  have  partl.\"  udopted,  consider  the  above  method 
of  closing  the  breech"  superior  to  the  bhick  or  wedge  systen)  of  Kru]>p. 
The  sides  of  the  bn-eeh  are  not  weakened  as  in  Krupp's  guns,  but,  on 
the  other  hand,  the  through  block  or  wedge  of  the  latter  la  beU«v  »ia\*sa.- 
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lated  to  inspire  confidence  than  a  shallow  screw  thread  cnt  in  cast  iron. 
There  is  also  the  danger  of  this  screw  being  left  untamed^  or  only  par- 
tially turned. 

"This  neglect,'*  says  our  authority,  (as  translated  in  The  London 
Mechanief?  Magazine^)  occurred  on  board  the  Montebello,  and  the 
results,  as  can  be  readily  imagined,  were  both  serious  and  fatal.  It  wiu 
at  first  supposed  that  the  stopi)er  had  been  properly  inserted  and 
screwed  up,  and  that  the  accident  was  due  to  the  violence  of  the  charge, 
which  had  proved  itself  too  strong  for  the  holding  power  of  the  screw, 
and  it  is  needless  to  say  that  those  who  had  served  the  gun  persevered  in 
this  opinion.  Bat,  unfortunately  for  their  veracity,  a  series  of  experi- 
ments was  at  once  undertaken  to  test  the  fieM^t  and  determine  the  resist- 
ance  of  the  threads.  After  every  discharge  the  stopper  was  turned  a 
fraction  of  a  revcdution,  and  it  was  unmistakably  demonstrated  that  the 
explosion  produced  not  the  slightest  effect  upon  the  position  of  the 
screw.  The  smallest  catch  or  bite  of  the  screw  was  sufficient  to  resi^ 
the  shock  of  the  discharge.'' 

This  semi-official  statement,  however,  being  at  variance  with  weU- 
known  mechanical  laws,  as  well  as  with  the  results  of  the  experiments 
made  elsewhere,  must  be  taken  cum  grano.    It  may  perhaps  be  excusable 
in  the  French  authorities,  after  an  accident  like  that  on  board  the 
Montebello,  to  endeavor,  by  a  pious  fraud,  to  restore  among  their  own 
men  full  confidence  in  their  guns,  but  those  who  know  an^-thing  of  the 
difficulties  of  securing  the  breech  of  heavy  cannon,  will  be  char>'  in 
believing  that  the  "  smallest  catch,  or  bite,"  of  a  screw  already  half  cut 
away,  was  sufficient  to  resist  the  shock  of  a  discharge  of  55  jKiunds  of 
I)owder,  behind  a  shot  of  320  pounds  in  weight.    Though  the  authorities 
ai>i)eared  satisfied  that  the  manner  of  closing  the  breech  was  not  detei-t- 
ive  or  dangerous,  the  Montebello  accident  clearly  showed  that  some 
precaution  was  indispensable  to  prevent  a  similar  occurrence  taking 
plac(»,  and  that  the  possibility  of  so  serious  a  contingency  must  not  I* 
left  in  the  hands  of  the  gunners.    To  obviate  the  danger  resulting  trxm 
a  neglect  to  screw  up  the  stopi)er,  when  it  was  in  its  place  and  the 
breech  cIowhI,  the  following  arrangement  was  employed:  The  lanyani, 
or  firing  string,  is  caused  to  pass  through  the  eye  of  a  piece  of  iron  fixed 
upon  the  breech,  and  carries  a  bob  ui>on  it.    When  the  handle  is  not  in 
its  place,  that  is,  when  the  stopi)er  is  not  safely  screwed  in,  a  sprinjr 
closes  the  eye  and  will  not  allow  the  bob  to  piiss,  and  as  the  length  nf 
the  string  is  so  ac^usted  that  in  this  i>osition  it  cannot  fire  the  gun,  all 
danger  is  preventecL    When,  however,  the  handle  is  in  its  pn>per  po« 
tion,  it  acts  u]H)n  the  spring  which  oi>ens  the  eye,  and  allows  the  bub  to 
pass,  and  affords  a  sufficient  length  of  string  to  fire  the  gun. 

Our  next  woodcut  represents  the  O^-inch  gun,  and  as  the  others  arr 
similar  in  their  proportions,  it  will  give  an  idea  of  the  form  and  oatiioe 
of  each  calibre. 
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The  following  table  of  details  of  their  relative  dimensions,  from  an 
official  source,  will  supplement  the  sketch : 


Goo. 

Length. 

DIaineter  St  breech. 

Weight 

6iinch 

11. 54  feet 

2.11  feet 

1L200  Um. 

7|iiich 

12.51  feet 

2.57  foet 

17. 900  Ibe. 

9^  Inch 

14. 95  feet 

a27  feet 

aaeoo  Um. 

lOiiBch 

15. 32  feet 

3.72  feet 

48.100  Dm. 

The  G^-inch  gun  is  rifled  with  three  parabolic  grooves,  their  inelioi* 
tiou  varying  throughout  the  length  of  the  piece }  near  the  breech  it  u 
zero,  and  it  gradually  increases  towards  the  muzzle,  where  it  acquires  i 
maximum  of  six  degrees.  The  7^-inch  and  O^inch  guns  have  the  same 
twist  as  the  6J-inch,  but  with  five  grooves.  With  a  charge  of  iK>wder 
weighing  11  x)ounds,  and  an  oblong  cast-iron  shot  70  pounds  in  wei^t, 
the  range  of  the  6j^-inch  gun  varies  with  the  angle  of  elevation  as  follows: 

With  an  angle  of  2  degrees,  the  range  is  1,040  yards ;  with  that  of  10 
degrees,  3,850  yards;  and  with  an  angle  of  35  degrees  it  reaches  8,000 
yards.  The  lateral  deviation  of  the  projectile,  at  the  last  mentioned 
range,  is  52  feet,  and  the  average  longitudinal  deviation  amounts  to  144 
feet.  Besides  the  above  results,  others  are  obtained  with  a  charge  of  16 
pounds  of  i)owder,  and  by  the  employment  of  a  diflferent  projeetile. 
With  this  second  charge  a  solid  steel  shot  is  used,"  weighing  almost 
exactly  KM)  pounds,  and  having  either  a  cylindrical  or  ogival-eylinilrioil 
shape.  The  range  of  this  projectile  at  an  elevation  of  4  degrees  gives  an 
average  of  1,870  yards,  or  rather  over  a  mile. 

With  a  charge  of  17J  pounds  of  jwwder  and  a  cast-iron  shot  weighing 
115  poiuuls,  and  with  elevations  of  2°,  10^,  and  35^,  the  ranges  of  the 
7^-inch  gun  are  respectively  1,000  yards,  3,640  yards,  and  7,7(K)  yvads. 
A  maximum  lateral  deviation  of  45  feet  is  produce<i  by  the  last  range, 
and  the  l<mgitudinal  deviation,  taking  the  mean,  eqimls  140  fet»t.  Increas- 
ing the  charge  to  about  28  pounds,  and  using  a  solid  shot.of  the  original 
shape  weighing  165  i>ounds,  produces  no  particular  effect  within  a  range 
of  1,000  yards  from  that  already  afforded  by  the  elongate^l  prt>jei*tile. 

A  charge  of  thirty-six  pounds  of  powder,  and  a  ca^t-iron  oblong  shot 
weighing  on  the  average  220  pounds,  and  with  the  same  elevation  as 
Iwfore,  gave  the  separate  rangers  of  tin*  OJinch  gun,  as  1,1(K)  yanls,  4,000 
yards,  and  8,(K)0  yards.  The  second  charge  consisted  of  forty-five  iM>unds 
of  powder,  and  a  solid  steel  ogival-cylindrical  projectile,  weighing  aUmt 
320  pounds.  With  an  elevation  of  three  degrees,  the  latter  pmjectile 
ciiiTicd  1,230  yards,  and  the*  former  just  100  yards  leas.  Xo  au-cunite 
results  of  the  filing  of  the  lOj-inch  gun  have  yet  been  rt^€>nlwl. 

Tin*  gun-carriage  of  the  OJ-inch  naval  gun,  as  well  ar.  of  the  other  cali- 
bres, is  of  wrought  iron,  and  rests  upon  a  frame  also  of  that  metail^  and 
which  is  atta<'hed  to  the  sulc  of  the  vessel  by  a  l)olt ;  it  n^sts  uinm  small 
roJJcrs,  pi*o>ided  with  studs,  lM»twiH»n  which  havers  can  be  intnnluced fi»r 
the  pnti)o»e  of  slewing  tlie  gv\i\  \\\\.eY\\\V^',    Underneath  the  part  of  th** 
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gan  lying  in  the  carriage  are  fixed  cross-ties,  famished  with  strong  springs 
for  the  purpose  of  diminishing  the  violence  of  the  shock  and  the  strain 
upon  the  cordage*    The  holding  tackle  passes  round  a  pulley  fixed  upon 
the  firont  part  of  the  frame  and  is  also  connected  to  the  cross- ties.    These 
cross-ties  are  formed  with  a  curve  in  their  centre  part  to  clear  the  lower 
portion  of  the  breech  of  the  gun.    To  elevate  the  muzzle  of  the  piece 
there  is  a  chain  passing  round  a  wheel  inside  each  of  the  boxes  forming 
the  upright  carriage.    An  endless  chain,  worked  by  a  crank  handle, 
sets  this  wheel  in  motion,  and  raises  or  lowers  the  gun  at  pleasure.    In 
order  to  diminish  and  retard  the  recoil,  each  side  of  the  carriage  is  pro- 
vided with  a  brake  clasping  the  corresponding  side  of  the  frame.    The 
breadth  of  the  sides  of  the  frame  upon  which  the  brakes  act  is  increased 
gradually  as  the  piece  recoils,  and  consequently  thfe  friction  increases  as 
the  velocity  of  the  recoil  diminishes,  so  that  the  resistance  to  the  force 
developed  by  the  discharge  upon  the  carriage  is  always  approaching  to 
a  maximum^  while  the  force  itself  on  the  contrary  is  in  a  continually 
decreasing  ratio.    Together,  the  carriage  and  frame  weigh  about  six 
and  a  quarter  tons,  thus  making  the  total  weight  of  carriage  and  gun 
equal  to  twenty  tons. 

FRENCH  40-TONS  SMOOTH  BOBE. 

Close  to,  and  towering  above,  the  guns  we  have  just  been  describing, 
18  a  smooth-bore  cannon.  This  gun  is  constructed  on  the  same  principles 
as  the  others,  with  steel  re-enforce  nngs,  and  the  same  breech-closing 
arrangement.  It  is  18  feet  long,  16^-inch  bore,  and  weighs  about 
85,000  pounds.  It  has  a  breech  preponderance  of  1,300  pounds.  The 
diuneter  of  the  shot  is  16  and  three-eighth  inches ;  it  weighs  about  650 
pounds,  and  is  fired  with  a  charge  of  110  pounds  of  powder.  This  gun, 
which  is  the  first  and  only  one  of  its  size  in  France,  has  not  yet  been 
paroved  further  than  to  fire  a  couple  of  rounds  with  ordinary  charges. 

The  three  most  noticeable  points  about  these  French  guns  are,  first, 
the  care  bestowed  on  the  selection  of  the  materials  for  their  manufacture; 
aeeond,  the  re-enforce  breech-rings ;  and  thii^d,  the  breech-closing  aiTange- 
ment.  In  regard  to  the  first,  there  can  be  little  doubt  that  whatever  may 
be  the  intrinsic  value  of  the  ores  from  which  these  guns  are  made  as  com- 
pared with  those  of  our  own  and  other  countries,  the  French  guns  will 
possess  a  uniformity  of  texture  and  strength  which  cannot  be  expected 
from  the  productions  of  private  firms.  We  have  noticed  the  severe  tests 
to  which  all  the  iron  admitted  to  the  arsenal  at  Ruelle  is  subjected.  This 
and  the  subsequent  treatment  and  mixture  of  the  different  ores  argue 
the  existence  of  authority  and  system  rarely  met  with  outside  of  military 
establishments.  There  is  no  lack  of  instances  to  prove  that  without  a 
rigid  government  inspection  the  cannon  of  private  firms  will  deteriorate 
according  to  the  state  of  the  market  and  other  circumstances  bearing  on 
demand  and  the  means  of  production.  The  Swedish  cannon  founders, 
at  one  time,  had  almost  a  monopoly  of  the  cannon  trade  of  Europe^  and 
7m  w 


the  demands  iipou  thein  were  m  gfi-eiit  that  the  usual  care  in  IheiwWtuin 
of  ores  was  relaxed;  the  gnus  (fell  ott" iii  quality  and  feliabilit^,  luul  t-on- 
seqiu-ntly  the  trade  almost  left  Sweden.  This  sharp  lessoti  vax  nut  l«l 
on  Die  Swedes,  for  at  Fiiispong,  where  the  ordnatict  for  the  govenuwtf 
in  in^nufactiu'ed,  the  selet^^tion  and  treatment  of  the  ores  areas  rigid  uri 
sdentifle  as  at  Ruelle. 

RBINPOKCK  KINGS. 
With  refei-eiic*  to  the  second  feature,  though  the  tnetal  of  which  tlw 
French  i  -  I  ,  i  is  are  made  be  as  gooil  as  the  attainalde  ores  and  il* 
jireRent  knowleilge  of  their  timl 
nieut  can  be  exijeoted  to  pnidoi*, 
it  does  not  tteejn  to  satixf)'  tht-iV 
sires  of  the  goveruaieiit,  a*  tht 
uiii\-ersal  systeui  of  winforrtni! 
elenrly  indicates.  We  have  befurv 
refeired  to  the  reinforci'  of  Mrel 
ringsappliedtothebniev.huflliac 
guu»,  a  system  wtiieb  sif-jns  b» 
prevail  extensively  Uu^tagbanl 
Eiirope,  if  we  may  jiid^'  from  the 
number  of  rings  siippliett  by  • 
single  firm  before  the  uomuteiM^ 
mentof  the  present  yt-ar.  In  ml 
dition  to  those  ttiniisbtHl  tn  tk 
Fi'enehgovernmeiit,Me»srs.Petia 
and  Gaudet  have  supplied  rinp 
for  800  cannon  to  Italy,  .'rfioiii 
Spain,  l.'U)  to  Kussja,  184)  lo  iMi' 
murk,  li.!  to  Turkey,  Ki  to  8wnl»«. 
and  1:J0  to  ICnglanal.  W'v  iin-M>l 
awiiif,  however,  lliut  atiyn-ltablr 
series  of  exiK'ntnenlM  have  beta 
nmde  to  pmve  that  thew  n-iufiirw 
rings  ivally  do  strengths  It 
puns  to  whieli  they  an-  npjJW. 
It',  as  J'rofessor  Barluw  allr^n. 
'■the  metal  in  any  i>ylinilrf  it 
encases  in  utility  in  pn>[NfflitiD  !» 

s(pmre  of  its  diMatuw 
llie  rentiv,  iuidtlit-ivfuiv  Ibtt 
siih'  of  a  gnu  of  the  I'onn 
is  only  one-ninth  ah  itii«'fn] 
inside,"  it  follows  that  iJiwei 
n]ij:.s  add  but  little,  if  UB}1 
t<i  the  strength  of  tlte  gatia, 
iwiT\A.i*doubtftU  if  tJirjf 
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compensate  for  the  homogeneous  metal  cut  away  to  make  place  for 
tiiem.  The  strongest  argument  which  the  advocates  of  reinforcing  use 
in  their  favor  is,  "that  they  prevent  the  gun  from  bursting  explo- 
sively;'' in  other  words,  they  "save  the  pieces.''  But  if  this  be  their 
only  use,  surely  steel  is  neither  the  best  nor  the  cheapest  material ;  a 
aofb  wrought-iron  reinforce  would  be  i>referable,  and  i)erhaps  the  system 
adopted  in  Bricsson's  13-inch  gun  would  be  the  best.  The  barrel  of  this 
gun  is  strengthened  by  forcing  over  it  washers  of  wrought-iron  by 
hydraiUic  pressure.  The  core  or  solid  part  of  the  gun  is  thus  put  into 
compression  while  the  washers  are  put  into  extension.  Tlie  cone  has 
longitudinal  fibre  only,  being  welded  up  from  bars.  Ericsson  guarantees 
that  this  gun  will  stand  100  pound  charges. 

BBEEGH  PLUG. 

Without  dwelling  on  a  point  which  can  only  be  satisfactorily  settled  by 
a  long  and  exi)ensive  course  of  experiments,  we  come  to  the  third  and 
most  distinctive  feature  of  these  French  gims,  namely,  the  breech-dosing 
arrangement. 

This,  though  an  American  invention,  has  not  given  such  satisfaction 
with  us  as  to  lead  to  it«  adoption.  Indeed,  the  idea  of  effectually  closing 
the  breech  in  this  way  has  l>een  long  ago  discarded  in  America.  We 
have  already  referred  to  the  blowing  out  of  the  breech  of  a  gun  on  board 
Ae  Montebello,  and  the  experiments  entered  into  in  consequ(^nce,  to  test 
the  reliability  of  the  oflBcially  adopted  system  of  breech-closing.  But 
these  experiments,  like  all  the  French  naval  and  military  tests,  generally 
pfove  too  much.  We  hear  one  day  of  some  tri^l  at  Toulon  that  demon- 
strates how  speedily  the  best  protected  iron-clad  can  be  destroyed ;  and 
then  it  is  some  small  cannon  (a  profound  secret  of  course,)  that  can  sweep 
aiway  a  wliole  battalion  at  a  single  discharge.  In  the  present  case,  in 
order  to  show  the  imi)ossibility  of  the  breech-screw  proving  unfaithful, 
liie  official  report  says :  "  After  every  discharge  the  stopper  was  turned  a 

firaetion  of  a  revolution,  and  it  was  unmistakably  demonstrated  that  the 

explosion  i)roduced  not  the  slightest  effect  upon  the  ]>osition  of  the  screw ; " 

and  lest  there  should  be  any  doubt  as  to  the  meaning  of  the  word  "  frac- 

ticm,"  it  is  added,  "  the  smalleHt  catch  or  bite  of  the  screw  was  sufficient 

to  resist  the  shock  of  the  discharge."    This  is  just  the  case  with  all  these 

French  experiments  which  are  made  public,  a  certain  result  is  given  but 

the  particulars  are  kept  back;  how  easy  it  w(mld  have  been  to  have 

given,  in  centimetres,  the  exact  §ize  of  the  "  smallest  catch  or  bite."    With 

the  manufacturers  of  heavy  gims,  all  the  world  over,  this  one  point  of 

getting  the  breech  to  stand  is  the  great  desideratum.    To  obtain  sufficient 

itzength  for  that  point,  in  a  huge  war-engine  from  which  a  heavy  body 

l>  projected  instanter,  at  a  great  velocity,  with  a  force  of  4,(KK)  or  5,000 

)ot-tons,  has  been  a  matter  of  anxious  study  to  all  mechanicians  who 

*ave  dealt  with  the  question ;  but  to  the  French  artillerist  it  gives  no 

.  teonble,  "  the  smallest  catch  or  bite"  of  his  half  cut  away  screw  \«»  v^\^ 

Sufficient. 
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LeaWng  these  assurances  of  strength  to  those  who  may  be  pleased  to 
accept  them,  we  may  observe  that  the  life  of  the  screw  in  the  breech  of 
this  gun  will  determine  the  life  of  the  gim  itself.  Should  this  cast-iron 
screw  strip,  which  is  not  unlikely,  it  could  only  be  replaced  by  boring  out 
the  breech  for  the  insertion  of  a  8t<»el  or  iron  screw  to  receive  the  breeck 
plug,  a  proceeding  which  would  c-onsiderably  weaken  the  breech,  by  mid- 
tiplying  the  parts  comjwsing  it,  and  by  reducing  the  sectional  area  of  die 
gun  itself  at  the  point  where  the  inserted  screw-piece  terminated.  The 
one  advantage  of  the  French  screw,  or  rather  half-screw,  plug,  is  that 
the  sides  of  the  breech  are  not  cut  away,  as  in  the  English  and  German 
breech-loaders,  for  the  insertion  of  wedges,  bolts,  and  vent-pieces.  But 
it  is  doubtful  if  this  one  advantage  will  comiiensate  for  the  ob\ious  and 
inherent  weakness  and  unct»rtainty  of  the  French  system. 

Standing  by  the  jealously-guarded  enclosure  in  which  the  French  gnna 
are  exhibited,  one  frequently  observes  the  intelligent  artilleryman  or 
gimner  in  charge  making  slight  mistakes  in  pushing  home  and  adjustinir 
the  screw-plug.  The  smallest  surjilus  force  applied  in  this  operation  wiD 
make  the  plug  recoil  enough  to  bring  the  square-cut  ends  of  the  threnda 
opposite,  when  the  plug  will  not,  of  course,  answer  to  the  lever  mitil  an 
additional  push  has  been  given  to  it,  and  sometimes  it  is  necessary  to 
draw  it  out  again  and  retiuTi  it  with  a  force  more  nicely  adjnstetL  It 
in  action,  a])art  from  the  effects  of  a  moderate  sea,  the  plug  should 
receive  from  some  less  experience<l  hand  a  i)ush  strong  enough  to  make 
it  recoil  the  breadth  of  one  threa<l,  or  if  the  shot  and  charge  were  Drt 
pusli(»d  sufficiently  forward,  the  threads  of  ])lug  and  gun  might  I'onw- 
pond  and  the  lever  be  ])ulled  i*ound,  leaving  the  breach  inipn>i>erly  c1u«hL 
with  consequences  that  may  be  easily  conceive<l.  Again,  the  4»iHMiinf;4if 
the  breech  of  a  gim  of  nine  and  a  half-inch  l>ore  and  fitteen  feet  UmjE. 
especially  after  firing  to  windward,  would  l>e  followeil  by  a  chmd  of 
smoke  that,  for  a  time,  would  greatly  retard  rehmding  and  sighting, 
and  i)ossibly  lead  to  serious  hH*nl  acci<lents,  which,  in  battle,  have  a 
grt*ati»r  tendency  to  demoralize  the  men  than  ev(»n  the  shot  of  the  enemv. 

Besides  the  above  evils  then*  is  another  disji<lvantag«»  (common  to  aO 
bree<*h-loading  cannon  of  large  <*alibn*)  arising  tVom  the  necessity  of 
han<11ing,  at  every  round,  two  heavy  masses  of  iron  instead  of  one. 

RODMAN  GUN. 

A  comparison  between  t'n*  large  FnMich  smooth-l>ore  cannon  ami  tb^ 
Rodman  gun  rec^Mitly  tiied  in  Kngland  shows  the  weight  of  the  fonnff 
to  he  S5,(MM>  pounds  and  the  latter  4.'{,0(K)  pounds,  or  only  alnuit  one-half 
the  weight  of  the  Fn'iK'h  giui.  Now,  with  due  allowam^^  for  the  IJiw* 
ditfcrciice  in  calibre  (the  FnMich  gun  IxMiig  ir>^inch  bort*)  and  the  hwf* 
arrangement,  the  FnMich  giui  is  <»itln*r  t<M>  heavy  or  the  American  ti* 
light;  snpiM)sing  the  former  to  be  of  the  same  calibn*  as  the  latt«*r, aa^ 
s:i,v  we  deduct  14,(MM)  pounds  for  the  extra  weight  requin^l  tocanytfcf 
bivvch  apparatus,  &c.,  for  the  diff(»rence  in  calibre,  and  8,000  jkwiA 
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then  a  French  smooth-bore  gun  of  15-ineh  calibre  would  weigh  63,000 
pounds,  or  20,000  more  than  the  Eodman  15-inch  gun.  Perhaps  the 
medium — 53,000  pounds — would  be  a  proper  weight  for  a  gun  of  this 
calibre.  With  this  weight  of  the  superior  iron  whicli  abounds  in  the 
United  States,  and  perhaps  a  judicious  admixtiu*e  of  some  of  the  best 
Canadian  ores,  guns  of  large  calibre  could  be  produced  which  would 
stand  much  heavier  charges  than  those  used  at  present.  In  1862,  a  pair 
of  cast-iron  railroad  wheels  were  exhibited  in  London  (made  iroui  Cana- 
dian bog-iron  ore)  which  had  run  125,000  miles  on  the  Grand  Trunk 
railroad,  under  the  post-office  car,  and  seemed  to  be  nothing  the  worse 
for  wear.  A  portion  of  this  ore,  which  produces  iron  of  great  tough- 
ness, mixed  with  some  of  our  best  ores,  all  selected  and  treated  with  the 
care  be^t4)wed  on  the  manufacture  of  French  cannon,  could  not  fail 
to  produce  guns  of  unequalled  excellence.  If,  with  a  charge  of  60 
pounds  of  i)owder  the  15-inch  gun  gives  a  velocity  of  1,320  feet  per 
second  to  a  shot  of  440  pounds  weight,  it  would  give  a  velocity  of  not 
less  than  1,600  feet  to  the  same  shot,  if  the  charge  coiUd  be  increased  to 
110  pounds,  or  one-fourth  of  the  weight  of  the  shot.^ 

RODMAN  GUN  AND  8-INCH  WARRIOR  TARGET. 

Before  abandoning  the  reflections  raised  by  the  large  French  smooth- 
bore, and  resuming  our  review  of  the  heavy  ordnance  scattered  over  the 
Ckunp  de  Mars,  it  may  be  well,  briefly,  to  notice  the  recent  trial  of  the 
Bodman  gun  at  Shoeburyness,  and  its  effect  on  the  English  press.  The 
Siandardj  referring  to  the  trial  for  range  and  accuracy,  says :  ^^  Fifteen 
rounds  altogether  were  fired,  and  sufficed  to  give  a  valuable  character  to 
the  weapon.  The  practice  on  such  occasions  as  the  present  is  to  train 
Ijie  goii  upon  some  definite  object,  such  as  a  target,  in  a  nearly  honzon- 
tal  direction — ^in  this  case  two  degrees  of  elevation  taken  with  a  spirit- 
bvel  qnadrant — and  then  to  fire  with  various  charges  of  powder,  noting 
liie  spots  at  which  the  shots  first  graze,  and  the  time,  in  seconds,  from  the 
discharge  in  which  they  do  so.  The  rest  of  the  flight  of  the  missiles  in 
fheir  ricochets  is  only  incidentally  noted.  The  object  is  not  to  hit  the 
target,  but  to  find  out  the  distances  certain  charges  will  project  shots  of 
the  same  weight,  and  the  amount  of  deflection  those  shots  experience  and 
the  velocities  they  attain  in  their  flight."  After  giWng  details  of  the 
fifteen  rounds,  the  article  concludes  as  follows :  "  The  Ameri(;an  Kod- 
man  has  thrown  its  shot  very  true  and  a  very  long  distance.  It  was  a 
pretty  sight  to  see  the  dark  ball  rebounding  from  the  mirror  like  sea, 
dashing  up  a  round  cloud  of  spray  at  each  ricochet,  until  at  last,  in  the 
&r  distance,  out  amongst  the  grey  hazy  shijis,  a  faint  continuous  white 
mist  streaked  for  many  seconds  the  surface  of  the  water,  and  the  thud, 
Ihiid  of  the  rebounds  of  the  shot  died  away  in  a  pulsiiting  noise  like  the 
distant  puffing  of  a  railway  train." 

'Since  the  above  was  written,  this  gnn^  at  Shoeburyness,  f^ave  a  velocity  of  1,538  feet, 
Sod  a  raDge  of  7,680  yards,  at  3*^^  elevation,  with  100  pounds  of  powdeT. 
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The  Times,  on  the  other  hand,  8i>eak8  disparagingly  of  Am 
and  8ayB  ^^  they  look  big  and  threatening,  and  make  a  great 
their  shot  strikes  the  outside  of  a  vessel;^  andyet^inthet 
comes  the  rehictant  confession  that,  "though  the  15-inch  shot 
through  the  8-inch  plate  and  backing,  it  would  have  penel 
of  our  ships."  The  organ  of  the  government,  The  Standari 
candor,  and  in  a  fairer  spirit,  referring  to  the  trial  for  \)euet 

"Tlie  American  15-inch  Rodman  was  tried  yesterday 
8-inch  target  at  Shoeburyness  i^ith  so  great  eft'ect,  that  it  dm 
have  proved  its  capability  of  i)enetrating  any  of  our  iron^ 
The  Hercules  ought  to  keep  these  missiles  out,  but  she  is  m 
We  do  not  for  one  moment  intend  to  indicate  any  8uperi< 
American  15-inch  gim  over  our  own  9-inch,  or  even,  in  ma 
smaller  7-inch  guns,  whilst  M^or  Palliser  has  recently  demo 
way  for  converting  our  large  stock  of  68-poundeT8  and  otl 
cannon  into  really  efficient  rifled  aitillery.  Nor  would  we  at 
tend  that  the  heA\ier  missiles  of  the  American  guns  would  h 
penetrative  lowers  at  long  ranges  as  our  own  lighter  elonga 
liser  projei'tiles  thrown  at  higher  velocities.  But  it  is  som 
essential  to  know  that  American  450-i>ounder  smooth-bon 
certainly  hull  our  iron-cased  vessels  at  100  yards,  and  that  li 
English  man-of-war  could  be  lain  broadside  against  an  Ai 
carrying  guns  of  this  calibre.  In  future  the  ships  must  b( 
angle  to  each  other ;  and  hence  one  would  naturally  deduce 
siou  thiui  an  ad<litional  ivason  is  thus  given  in  favor  of  the 
ity  of  the  turret-sliij)s('aiml)le  of  i)roiH»rly  training  the  lieav 
but  <lirertly  foi*e  an<l  aft.  Nor  must  we  omit  to  consider  \ 
tingencies  in  the  application  by  an  enemy  of  such  powerful 
guns,  the  shot  troni  which  are  remarkably  aiH'iu-iite  in  their 
ir)-iiich  gun  now  at  SluK»buryness  is  warrinite<l  pi*oved,itis 
a  liiiiit(Ml  number  of  battering  charges  of  60  iMumds.  But 
doubt  that  the  gun  would  tire  many  rounds  of  70  iKUUidsof 
very  little  risk.  What  the  etlect  of  10  jmunds  more  i>owd< 
might  have  been  is,  jirobably,  that  the  00-pound  charge,  1m 
suthricnt  to  crush  in  the  thick  armor  plates, the  extra  10  jw 
der  would  have  carried  the  projrctihu'ompletely  thrcmghtlM 
iiig.  Now,  the  American  gun  might  ceitainlybe  fiivd  at  a: 
]>(miids  of  powder,  an<l  there  can  be  v«*ry  little  doubt  tha 
mauch^r  of  a  shij)  armed  with  such  gunsfdt  a  e-onviction,  as 
that  he  could  kuock  a  l.Vinch  hole  in  the  side  of  a  0  or  10 
clad  enemy,  that  he  would  run  the  risk  of  bursting  a  gim  fi 
of  sinking  his  antagonist." 

The  for(»going  n^niarks  all  refer  to  the  first  trial  of  the 
against  the  8-ineh  AV'arrior target  with  00  ]>ounds  charges, 
as  suggested  by  the  writer  in  the  Standard,  has  since lK*eu  t 
pounds  charges,  at  the  same  targi^t,  with  results  that  are 
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la^ned  than  describeil.  We  give,  in  the  accompanying  woodcnt  a 
etch  of  the  8-ineh  Warrior  target  on  a  scale  of  half-an-inch  to  the  foot, 
Hi  a  15-inch  shot  impinging  on  the  outer  plate.  The  shot  swept  clean 
rough  the  target,  carrying  before  it  nearly  a  ton  weight  of  the  armor  ^ 
lie  Gy  the  18-inch  teak  backing  &,  e,  the  skin  d^  and  the  double  frames 
(12  inches  apart)  together  with  four  sets  of  the  massive  timber  fnimes 
f.  The  ground,  far  and  wide  in  rear  of  target,  was  thickly  stre\niwith 
ipnents  of  iron  and  splinters  of  timber.  In  short,  no  such  destniction 
m  ever  eflfected  at  Shoeburyness  by  any  single  shot.^ 
Die  exception  made  by  the  writer  in  The  Standard  in  favor  of  the 
areules  is  evidently  made  under  a  mistaken  notion  of  the  thickness 
the  armor  plates  of  that  ship.  From  statements  made  in  Parlia- 
ttt,  by  Loitl  Clarenc^e  Paget,  when  Secretary  of  the  Admiralty,  and 
leeially  from  the  fact  that  a  target  having  a  9-inch  plate,  and  called 
I  "  Hercules  Target,"  was  tried  at  Shoeburyness,  the  British  public 
Beve  that  the  armor  of  the  Hercides  is  nine  inches  thick  throughout. 
t  armor  jilates  of  this  vessel,  however  (as  will  be  seen  when  we  come 
tpenk  of  ironclad  ships,)  are,  maiidy  six  inches  thick,  the  same  as 
me  of  the  Bellerophon.  True,  there  is  a  narrow  belt  of  armor  nine 
iiies  in  thickness ;  but  it  is  almost  entirely  below  the  water-line,  whilst 
I  plates  which  protect  her  battery  and  her  hull  generally,  being  only 
Unches,  would  be  easily  penetrated  by  the  15-inch  Bodmau,at70yards, 
fh  64)  iMmnds  of  iK)wder. 

FRENCH  RIFLING. 

Ihere  is  one  feature,  connected  with  the  French  rifling,  that  demands 
passing  notice,  bofore  we  take  a  final  leave  of  this  new  and  untried 
Item  of  naval  ordnance.  The  increasing  twist,  of  course,  will  not 
■lit  of  a  shot  having  a  long  bearing,  and  which  fits  nicely  into  the 
loves.  Hence,  the  French  used  studs  at  both  ends  of  the  shot.  The 
nt  studs  only  give  the  spin  to  the  shot,  while  the  back  row,  of  smaller 
c,  act  merely  as  a  bearing  tokeep  theshot  centeredif  possible.  Now, 
mgh  the  two  rows  of  studs  fit  comfortably  enough  into  the  grooves  at 
>  breech  end,  where  there  is  no  twist,  they  produce  a  jamming  action 
the  muzzle,  and  the  back  or  smaller  studs  are  invariably  shorn  off  on 


Before  these  triali  took  place.  The  Engineer^  in  speaking  of  American  Ordnance,  said  : 
i  is  much  to  be  wished  that  the  real  power  of  the  heavy  15-inch  and  20-inch  guns  was 
Icrstood  in  this  country,  instead  of  our  believing  so  generally  in  their  Mow  velocities.* 
the  large  chambers  of  these  guns  the  powder  gas  has  additional  room  for  expansion,  and, 
vould  be  the  case  with  steam  cut  off  at  a  small  portion  of  the  length  of  a  large  steam 
bder,  it  thus  does  more  work.  In  reality,  while  the  dynamic  value  of  our  cannon  pow- 
,  for  each  pound  weight,  is  but  about  170,000  foot-pounds,  that  of  no  better  powder,  fired 
he  large-bore  American  guns,  is  *200,000  foot-pounds.  Thus,  the  fifteen-inch  gun,  fired 
h  60  pounds  of  powder  and  a  440-pouDd  shot,  has  an  initial  velocity  of  1,320  feet  per  sec- 
It  a  rate  which  would  certainly  not  be  considered  slow  by  our  own  ordnance  engineers, 
r  system  of  small  bores  and  long  shot  not  only  strain  our  guns  excessively,  but  loses  us 
ek  of  the  useful  effect  of  our  powder.** 
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leaving  the  gun.  At  leasts  such  is  the  case  with  seyeral  shot  that  have 
been  fired,  and  which  are  shown  in  theElxhibition.  Thisshearm^aetioii 
takes  place  just  as  the  shot  is  leaving  the  gun,  and  the  fillip  it  thus  le- 
.  ceives  frequently  gives  it  a  wobbling  motion,  which  cannot  fail  to  be 
detrimental  to  its  penetrating  powers  at  close  quarters  and  its  accoiacj 
at  long  ranges. 

BRITISH  HEAVY  ORDNANCE. 

Tliongh  the  exhibit  of  the.  British  secretary  of  state  for  war  is  eertainlj 
the  most  imposing,  comprehensive  and  instructive  of  all  the  wariike 
displays  on  the  Champ  de  Mars,  it  is  not  our  intention  to  q>eak  of  it  as 
a  whole,  but  rather  to  select,  under  the  several  heads  o£  our  reiNvt^ 
those  features  which  properly  belong  to  the  question  under  review,  aai 
which  serve  best  to  illustrate  the  progress  made  in  the  several  bram^hn 
to  which  they  belong.  In  *^  heavy  ordnance,''  there  is  no  coUectioD  thit 
can  compare  in  completeness  with  the  British.  The  Pkussiaiis  ni 
French  both  show  heavier  guns,  but  in  uniformity  of  i^^istem,  and  deUfl, 
the  display  of  Woolwich  arsenal  stands  unrivalled.  At  the  head  6tt)m 
display  of  wrought-iron  cannon  is  a  12-inch  muzzle-loading  rifle,  and  ii 
the  official  catalogue  to  be  made  on  what  is  now  termed  the  ^^  Wooiwkh 
principle  f  in  other  words,  the  Armstrong  system  with  certain  modifica- 
tions and  improvements  intixwiuced  by  Mr.  Eraser,  the  manager  of  tl» 
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SfcrioN  9F  Cn»tyg 

irmL  sttt) 
Armstrong  (Woolwich)  23-tOD,  12-inck  pm, 

gun  factory ;  but  the  gun  is  an  Armstrong  pur  et  ttimple^  as  the  annf  i** 

wiMMlcut,  (•oi)icHl  from  the  official  catalogue,  ch»arly  shows.    A  ronipi'** 

lw»tween  this  engraving  and  the  two  next  in  order,  will  illnstrif  '"^ 

atepH  by  which  Mr.  Fraset  \ft  endeavoring  to  reach  homogeneit}'  in  ^ 
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material  of  the  Woolwich  giins.  Both  are  built  upon  the  coil  system, 
and  the  barrels,  when  polished,  have  the  api>earanc^  of  the  twisted  bar- 
rels of  small-arms.  The  iron  used  for  the  several  coils,  by  the  different 
makers,  is  of  the  same  size,  and  that  ujsed  at  the  Royal  arsenal  is  a  low- 
priced  fibrous  iron  ranging  in  price  from  £7  to  £10  i^er  ton.  Armstrong 
makes  a  spiral  coil  of  this  iron,  welds  it  into  a  cylindrical  form,  and  then 
turns  and  finishes  each  cylinder  or  part  separately,  before  putting  the 
pieces  t4)gether.  Fraser  also  makes  a  spiral  coil,  but  instead  of  welding 
or  finishing  each  coil  separately,  he  coils  say  three  spirals  in  the  rough 
bar  on  a  mandril,  or  shafts  and  then  welds  the  whole  together.  The 
foregoing  woodcut,  on  a  half-inch  scale,  illustrates  one  of  the  latest  i>at- 
terns  of  Fraser  guns  made  as  described.^ 

That  these  guns  possess  greater  strength  or  endurance  than  the  coil 
guns  consisting  of  many  parts  is  generally  admitted,  though  none  of 
them  have  lived  long  enough  as  yet  to  place  the  endurance  of  wnmght- 
iron  guns  beyond  a  doubt.  After  a  time  these  coil  guns  disappear,  one 
by  one,  from  the  exi)erimental  grounds  at  ShoeburjTiess,  and  find  their 
way  to  the  ordnance  hospital  at  Woolwich.  They  seem,  as  it  were,  to 
have  s^me  chronic  disonler,  requiring  constant  care  and  skilful  treat- 
ment. In  the  larger  calibres  especially,  a  gun  that  has  fired  500  rounds 
is  quite  a  prodigy  of  endurance.  There  is,  however,  a  tradition  of  one 
nine-inch  gun  ha\ing  fired  1,000  rounds.  After  500  rounds,  the  soft  inwi 
tube  was  found  to  be  so  much  scored  and  worn  by  the  gas,  that  it  wa* 
sent  ba<*k  to  Woolwich,  where  the  vent  was  plugged  up,  the  gun  nnerswL 
and  a  new  vent  bored  in  the  opposite  side,  when  it  is  said  to  have  finnl  TMMi 
rounds  more.  The  theory  of  the  gra<lual  destruction  of  thest*  larg«*  vo\M 
wrought-iron  guns  seems  to  be  a.s  follows:  The  heavy disehargi^  of  i»ow- 
der  heats  and  expands  the  inner  tube  to  a  great  degree  lH^fon»  the  outer 
rings,  whi(!h  have  no  homogeneous  connection  with  the  inner,  an*  suffi- 
ciently heated  to  expand  and  give  the  inner  tube  r<K)m  ;  c<)ns4*<iuently 
the  ])articles  of  the  contiguous  surfaces  of  these  tulH»s  an*  so  eoinpn*s«Ml 
that  when  the  firing  ha«  ceased  and  the  temperature  of  the  gun  n*tunis 
to  its  normal  state,  the  outer  cylinders  or  rings,  having  had  their  iKirti- 
cles  conii)ressed,  do  not  shrink  sufticiently  to  bear  upon  the  inner  tuU% 
which  at  subsequent  firings  has  to  sustain  the  entire  fon*e  of  the  exph*- 


'  The  peculiar  foaturo  uf  this  faun  h  the  corneal  Hhape  of  the  chamber  alladed  to  in  tb« 
following  extract  from  The  London  Standard:  **With  the  exception  of  slight  scoring,  tkf 
iutier  tube  of  the  service  conntruction  gun  is  perfectly  sound;  that  of  the  Fraser  gns 
showH  a  small  hole  in  the  rear  end  near  the  axis,  rather  more  than  an  inch  deep,  attribaic^ 
to  the  concentration  or  focussing  of  the  gas,  owing  to  the  peculiar  conical  form  of  the  chaD' 
her.  This  form  was  ud(»pted  to  lessen  the  area  of  the  end  of  the  tube  directly  opp«w«d  t^ 
the  longitudinal  strain,  and  to  distribute  that  strain  over  a  larger  total  Rurfaci';  and  it  J 
supposed  that  a  modification  of  the  form  of  the  chamber  will  prevent  the  ]>o»8ibility  of  sDch 
a  fault  in  other  guns  ;  but  it  is  doubtful  if  the  defect  is  of  much  importance  as  it  now  staoxl*. 
and  it  is  uiil  kely  that  it  would  have  arisen  had  not  the  gun  \mei\  fired  not  only  with  hi*avr 
charges,  but  with  considerable  rapidity,  (from  25  to  50  rounds  a  day,)  so  as  to  general* 
enormous  heat,  and  actually  burn  the  metal  at  this  point.** 
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on,  iintil  it  lieate  aiid  expands  so  as  to  get  the  snpport  of  tlie  coils 
UTonndiD^  it  The  seam  between  these  coils  widens  as  time  wears  on, 
ud  it  is  not  uncommon  to  see  a  ?uq,  that  has  oidy  been  fired  40  or  60 


"3_ 


y 


Neweit  9-iDch  Fruer  pax  with  iteel  tube. 
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times,  in  such  a  state  that  the  blade  of  a  penknife  might  be  inserted 
between  the  coils.  The  Fraser  system,  by  producing  a  greater  degne 
of  homogeneity,  has,  to  some  extent,  overcome  this  defect,  but  wheUier 
it  is  entirely  eradicated  or  not,  is  a  question  which  time  only  can  decide.* 
The  12-inch  gun  exhibited  weighs  52,640  pounds.  Its  length  of 
bore  is  12  feet  1  inch,  and  over  all  it  is  14  feet  3}  inches.  It 
is  rifled  with  nine  grooves,  with  a  spiral  increasing  firom  one  turn  m 
1,200  inches,  to  one  turn  in  600  inches,  or  50  calibres.  The  elongated 
projectile  used  in  these  gims  weighs  600  pounds,  and  the  charge  of  pow- 
der is  70  i>ounds,  which  gives  an  initial  velocity  of  1,200  feet  per  second. 
This  gun  is  mounted  on  a  wrought-iron  casemate  carriage  and  platfonn, 
fitted  with  Armstrong's  self-acting  compressor,  (9  plates,  nine  feet  10 
inches  long.)  The  carriage  weighs  5,712  pounds  and  the  platfivn 
12,470  pounds,  which,  with  the  gun,  makes  a  total  weight  of  10^^ 
equipped  for  laud  service.  Several  guns  of  this  calibre  are  also  designed 
for  naval  service,  and  the  "  Captain,"  a  turret-ship  building  for  the 
government  by  Laird  Brothers,  of  Birkenhead,  is  to  have  a  couple  rf 
these  12-inch  guns  in  each  of  her  two  turrets.  The  British  guns,  how- 
ever, chiefly  designed  for  naval  service,  are  the  10-inch  18-ton  gun, 
the  9-inch  12-ton  gun,  and  the  7-inch  6^  ton  gun.  The  10-inch  gu 
is  not  in  the  Paris  Exhibition,  but  the  others  are  exhibited  mounted, 
and  equipped  for  sea  service.  Tlie  9-  inch  gun,  of  which  the  woodcut 
on  page  107  is  the  latest  pattern,  weighs  27,014  ]>ounds;  tht  Iwe 
is  10  feet  5  inches  long,  and  the  length  over  all  is  12  feet  5  inches 
It  has  six  grooves,  and  a  spiral  of  one  turn  in  45  calibres.  The 
l)rojeetile  weighs  250  pounds ;  the  battering  charge  is  43  x>oundi»,  and 
the  serNiee  charge  30  jwunds,  with  the  resiKH*tive  initial  veltK'ities  of 
1,370  feet  and  1,230  feet  i)er  second.  The  gun  is  mounted  on  a  wrought- 
iron  naval  carriage  and  slide,  fitted  with  Armstrong's  compressor,  and 
S(*.ott'H  running-in-and-out  gear.  It  admits  of  a  maximum  elevatiim  of 
14  degrees,  and  a  depression  of  eight  degrees.  Neither  this  nor  the  12- 
inch  gun  has  any  bre^^ch  prei)onderance.  The  7-inch  gun,  however, 
has  a  breech  preinrnderance  of  560  ]M>und8,  and  weighs  altogether 
14,504  ]H)unds.    It  has  three  gi^ooves,  a  quicker  twist — one  in  35  calibn* 

— and  is  mounted  similarly  to  the  9-in<'h   gun.    The  weight  of  thf 

1  — ■ — ^ — — — — ^     — 

^  '*Ouc  9-incb  f^un  has  now  dred  1,043  rounds,  of  which  the  last  500  hare  bero  ^'lA 
battcrinfi^  charges  of  43  pounds  of  powder,  and  shot  of  2.^0  pounds  weight ;  while  of  d* 
prccediug^  543  rounds  180  were  with  battering  charges  varying  from  40  to  50  pounds.  Tki 
upper  surface  of  the  bore  having  suffered  considerably  from  erosion,  or  scoring,  caostd  ht 
the  rush  of  gas  over  the  projectile  during  the  first  543  rounds,  the  gun  was  Teot«d  thiMfk 
the  original  under  side,  which  then  became  the  upper  side ;  and  the  laat  500  nva^ 
were  fired  after  this  change  had  been  made,  the  original  vent  being  of  coarse  plugged  ap.  Ti 
prevent  this  scoring  papier-macho  wads  between  the  cartridge  and  projectile  hrnr^  b«t 
introduc4M]  with  beneficial  results.  The  importance  of  this  result  cannot  be  oTerestioMlii 
for  the  scoring  consequent  upon  the  windage  was  the  greatest  enemy  of  the  atee!  tnbcof  * 
muzzle-loa<lcr,  causing  it  to  split  to  such  an  extent  that  the  limits  of  safety  for  tbe  ^-'oA 
guuB  weru  defined  as  400  rounds,  only  150  of  which  might  be  battering  chargea.**- 
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projectile  for  the  7-mch  gun  is  115  pounds,  the  service  charge  is  14 
pounds,  and  the  battering  charge  22  pounds ;  giving,  respectively,  initial 
velocities  of  1,240  feet  and  1,440  feet  per  second.  A  7-inch  breech- 
loading  polygrooved  rifled  gun  on  the  Armstrong  vent-piece  system  is 
also  exhibited,  mounted  on  a  wooden  casemate  sliding  carriage,  and 
wooden  traversing  platform.  This  gun  is  completely  equipped  for  land- 
service,  and  its  rifling  and  breech-closing  arrangements  are  similar  to 
those  of  the  12-pounder  field  gim.  A  40-pounder  breech-loader  mounted 
on  a  travelling  siege  carriage,  weighing  7,300  pounds,  is  also  exhibited. 
Had  this  Exhibition  taken  place  two  years  ago,  perhaps  the  most  inter- 
esting gim  in  the  collection  would  have  been  a  64-pounder  wrought-iron, 
muzze-loading,  shunt  gun,  which  now  attracts  but  little  attention.  The 
shunt  rifling  was  evidently  devised  for  the  better  centring  of  the 
shot^  and  perhaps  to  neutralize  the  scoring  effect  produced  by  the 
escape  of  gas  over  the  projectiles,  or  by  the  friction  of  heavy  shot 
on  the  lower  side  of  the  bore  of  the  gun.  This  is  effected  by  making 
one  half  of  the  groove  deep,  and  the  other  half  shallow.  In  loading,  the 
shot  slides  down  the  deep  groove,  and  at  a  certain  jwint  in  the  bore  of 
the  gun,  in  coming  out,  it  shimts  off  to  the  shallower  portion* of  the 
groove,  thus  raising  the  shot  clear  of  the  inner  surface  of  the  gim,  and 
placing  it  fairly  in  the  centre  of  the  bore  as  it  passes  out.  This  plan  of 
rifling,  however,  has  now  been  superseded  by  the  increasing  twist  sys- 
tem of  the  French  ordnance ;  because  the  latter  seems  to  give  the  best 
results  in  regard  to  penetration.  To  this  one  quality  all  other  requisites 
of  ordnance,  such  as  range  and  accuracy,  are  being  sacrificed  by  the 
British  authorities. 

The  British  government  collection  comprises  in  all  ten  pieces  of  ord- 
nance, besides  the  guns  exhibited  by  Whitworth,  Armstrong,  and  other 
private  makers.  Some  of  these  guns  have  been  mentioned  in  connection 
with  "Field  Ordnance,"  and  others  are  too  well  known  to  require  special 
mention;  but  before  taking  leave  of  these  wrought-iron  guns,  e8i>ecially 
ttte  naval  guns,  a  few  words  require  to  be  said  on  the  system  of  rifling, 
and  its  effects  on  the  utility  of  the  gun  as  an  engine  of  war. 

Visitants  at  Shoeburyness,  before  the  cheap  construction  or  Fraser 
gun»  were  made,  and  before  French  rifling  and  Palliser  shot  formed  part 
and  parcel  of  the  British  system  of  ordnance,  were  generally  astonished 
at  the  unerring  accuracy  of  the  firing.  ^  The  white  paint  bull's-eye,  about 
tiie  size  of  the  shot  to  be  fired,  was  generally  struck  fair  in  the  centre  at 
200  yards'  range,  leaving  often  an  annular  ring  of  paint  around  the  hole 
or  indentation  made  by  the  shot.    The  improvements  referred  to  having, 

1  At  the  target  trials  in  1862-3,  the  accuracy  of  the  firinfi^  often  attracted  the  special  atten- 
tion of  the  representatives  of  the  press,  one  of  whom  says:  **The  general  precision  of  the 
string  for  the  day  was  remarkable,  and  in  some  instances,  and  thosb  in  quick  succession, 
tiie  practice  was  quite  astonishing.  The  bull's-eye  was  marked  each  time  with  a  brush  and 
white  paint,  and  the  circular  patch  never  exceeded  nine  inches  in  diameter.  Frequently  the 
sliot  was  made  to  strike  in  the  very  centre  of  this  spot,  leaving  an  annulus  or  ring  around 
tlie  point  of  impact. " 
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as  stated,  only  penetration  in  view,  have  changed  all  that,  and  now  that 
the  testing  range  is  rednctnl  to  70  yards,  the  firing  is  greatly  inferior 
in  aceiiraey  to  what  it  formerly  was  at  200  yards.  The  following  is 
a  table  of  the  radial  de>iation  of  a  dozen  rounds  of  the  Woolwich  gniu, 
with  Palliser  shot,  fired  in  September  last,  (1866,)  at  200  yards*  rang^ 
The  deviation  is  protracted  to  800  yards.  The  target  was  40  by  9  feet,  witi 
20  feet  inclined  away  30  degrees,  making  visual  length  from  guns  32  feet: 


Nature  of  gnn. 

Number  of  round. 

Deviation  as  measured 
at  200  yards. 

Doriation  aspmtndti 
to800janfa. 

Twelve  ton  9-iDch 

7th 

Bad;  miHi 

Do 

8th 

Bad:  all  but  miis 

Do 

9th 

2  feet  6  inch<>s 

1  foot  2  inches 

10  feet  0  iBdwn 

Do 

10th 

4  feet  8  inches. 

Do 

11th 

1  foot  6  inches 

SfeetOinelMS. 

Do 

12th 

1  foot  2  inches 

4  feet  8  inches. 

Do 

13th 

14th 

15th 

1  foot  11  inches 

1  foot  4  inches 

7  feet  8  ln(4iesw 

Do 

5  feet  4  indies. 

Do 

2  feet  2  inches 

6  feet  8  In^eiL 

Do 

16th 

4  feet  7  inches 

18  feet  4  inchfc 

Do 

17th 

1  foot  7  inches  . . 

6  feet  4  inefaou 

Mixie  ton  8-inch 

24th 

2  feet  8  inches 

10  feet  8  Inches. 

Do 

25th 

1  foot  0  inches 

4  feet  0  Incbes. 

Six  Kttd  a  biUf  ton  7-incfi  -■, 

2  feet  0  inches 

8  tr^X  0  InflmL 

It  should  be  bonie  in  mind  that  this  firing  was  from  a  fixed  batten, at 
a  fixed  target,  and  that  thi*  guns  wei*e  laid  by  the  late  Lieutenant  Keevis 
of  the  lioyal  Artillery,  who  was  i>erliaps  one  of  the  l>e8t  marksmen  ia 
Englan<l,  if  not  in  Europe.  We  may  remark,  en  pmmnt^  that  it  !?*vm* 
very  strange  that  these  shot,  notwithstanding  their  greater  velwity, 
have  often  less  ])i»netiating  power  at  70  yards  than  at  2<M)  yanls.  Tlil< 
may  Ix*  due  in  some  measure  to  the  wobbling  motion  sup]M>sed  to  W  jriv«*n 
to  the  shot  by  the  ])eeuliar  rifling,  and  the  stiul  arrangenuMit,  wliii-h 
imparts  the*  spin  to  the  shot.  It  is  supposiMl  that  the  slitit  losc*s  thb 
eeeentrie  motion  as  it  travels  oiiwanl,  just  as  a  top  aetpiires  a  steatlier 
spin  a  seet)n(l  or  two  after  b(Mng  freed  from  the  string  that  sc»ts  it  in 
motion.  IIen<*<»  it  is  belit^ved  that  at  200  yanls  the  PallistT  shot  has  lt»st 
the  swaying  flight  given  it  by  the  fillip  wliieh  the  ivar  studs  nnviveon 
leaving  the  gun.  (Tlie  British,  unlike  the  Fivneh,  make  the  rear  stmU 
take  the  grooves  and  guide  the  sliot.)  As  in  the  east»  t>f  the  top  tbr 
swaying  motion  iwives  as  the  power  in  tin*  projectile  diminislies,  tht^ 
shot,  from  the  insuflieieiit  twist  given  to  the  rifling,  would  pn»l»sd)Iy  tun 
over  at  (•onij)aratively  short  ranges.  There  has  Ihhmi  no  eom|)arati\'<' 
trial,  snrli  as  the  Armstrong  and  Whitwoi-th,  yet  msuleof  tlienmp'aii«i 
aceura<y  of  th(»se  Woolwieli  guns  and  Palliser  shot.  When  ti^thealmvf 
reccml  of  iiuliflerent  tiring  we  add  the  faets  that  these  naval  guns  juv  to  I* 
mounted  on  sueli  unsteady  platforms  as  the  English  inm-elads,  whiehair 
notoritmsly  crank  ships;  tliat  they  are  destined  to  fiiv  at  movable  tibjetiN 
and  that  tlie  rieochet  of  rifled  guns  generally  gtH»s  for  nt^thing,  tbtir 
chiiiu'vs  of  hitting  an  enemy's  shii)  in  a  naval  aetion  are  very  i\»un>te. 
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That  they  can  in  no  case  be  certain  of  kitting  the  spot  aimed  at,  even 
under  the  most  favorable  circumstances,  has  been  clearly  proved.  There- 
fore, instead  of  using  the  superior  speed  claimed  for  British  ironclads, 
80  as  to  choose  their  position  or  distance  in  action,  these  ships  will  be 
compelled  to  come  to  close  quarters,  or  retire  altogether.  The  former 
alternative,  against  vessels  of  the  Monitor  type  armed  with  big  smooth 
bores,  would,  to  partially  i>rotected  ships  of  the  Warrior  or  Beller- 
ophon  class,  be  certain  destruction,  or  indeed  (a«  the  late  experiments  at 
Shoeburyness  prove)  to  any  British  iron-clad  afloat.  These  matters  will 
be  more  fully  noticed  under  the  head  of  iron-clad  ships,  but  it  is  impos- 
sible not  to  be  impressed  witli  the  unwisdom — ^the  strange  fatuity — which 
is  com[)elliug  the  British  and  French  governments  to  trust  to  rifled  guns 
alone  for  their  naval  armaments;  thus,  as  it  were,  putting  all  their  eggs 
into  one  basket.  Tnie,  one  British  ship,  the  "  Royal  Sovereign,  ^  is  armed 
with  10- inch  smooth-bores;  but  for  this  superior  armament  she  is  indebted 
less  to  a  friendly  feeling  on  the  part  of  the  authorities  than  to  the  belief 
that  by  reftising  to  give  her  rifled  guns  they  were  evincing  their  disap- 
proval of  the  vessel  as  a*  sea-going  shij),  and  of  the  turret  principle  on 
which  she  is  constructed. 

EELATIVE  VALUE  OF  SMOOTHBORE  AKD  RIFLED  GUKS. 

Two  years  ago  these  nations  had,  in  the  Kearsarge  and  Alabama  en- 
gagement,^ an  eminently  practical  lesson  of  the  relativevalue  of  smooth- 
bore and  rifled  guns.  But  all  sorts  of  excuses  were  invented  to  favor 
the  vanquished,  the  practical  lesson  was  thrown  away,  and  those  derived 
from  firing  at  70  yards'  ranges  at  Shoebmyness,  and  20  metre  ranges  at 
Vincennes,  were  taken  in  preference.  The  true  sailor,  as  if  by  instinct, 
takes  to  smooth-bore  guns  and  round  shot,  as  more  congenial  to  the 

*  Siuce  the  above  was  written  the  following  paragraph  appeared  in  the  columnM  of  The 
LtmdoH  Standard  one  of  the  organs  of  the  present  government  in  England.  It  shows  that 
•iiice  the  trial  of  the  Rodman  g:nn  at  Shoeburyness,  American  gnnnery  is  beginning  to  be 
better  understood  and  appreciated : 

"During  the  wars  of  179^1815  our  ships  were  for  the  most  part  armed  with  two  different 
florts  of  guns,  the  long  gun  and  the  carronade ;  the  first,  of  moderate  bore,  being  for  range, 
and  the  latter,  with  large  bore  and  short  length,  for  close  quarters.  Now  our  rificd  guns 
possess  great  range,  great  accuracy,  and  great  penetration,  but  small  diameter ;  while  the 
American  guns  possess  great  shattering  power,  the  advantage  of  ricochet  when  required,  and 
are  made  at  a  moderate  expense.  Would  it  not  be  a  wise  step  to  arm  our  ships  with  some  of 
each  sort  ?  If  an  enemy 's  side  was  penetrated  by  the  rifled  shot  and  then  struck  near  a 
woonded  part  by  a  450-pouud  ball,  an  awful  rent  might  be  made,  while  ritled  bolts  would 
only  continue  to  cut  small,  clean  holes.  At  all  events,  against  wooden  ships  and  slightly 
plated  ships,  within  moderate  range,  there  can  be  little  dispute  that  large  globular  balls 
woald  be  most  destructive,  as  proved  in  the  conflict  of  the  Alabama  and  Kearsarge.  The 
Alabama  was  armed  with  rifled  and  long  guns,  and  the  Kearsarge  with  the  wide-mouthed 
Dahlgren  guns,  which  succeeded  in  tearing  such  large  apertures  in  her  opponent 's  sides  that 
the  latter  was  soon  sunk.  There  is  reason  to  believe  that  the  chief  aim  of  American  gunnery 
will  be  not  so  much  to  batter  an  enemy^s  hull  as  to  sink  him  by  blows  between  wind  and 
water.  Their  turret  ships  are  peculiarly  favorable  to  such  a  system,  for  the  guns  are  very 
the  water-leyel,  and  the  immense  round  shots  are  admirable  for  low  ricocVi^l  ^fiw^r'* 
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element  on  which  he  lives  and  fights,  than  rifled  cannon  and  staddedpTo- 
jectiles.  So  the  common  sense  of  experienced  naval  oflicers  is  a  enfer 
guide  in  matters  connected  with  naval  gunnery  than  the  opinions  of 
boards  and  ministers,  who  are  fettered  by  red  tape  and  routine,  and  oftn 
bamboozled  by  ordnance  manufacturers  and  interminable  official  report& 
During  Admiral  Farragut's  visit  to  England,  the  practical  seamen  U 
Portsmouth  wished  him  to  see  some  gun  practice,  but  though  hundredi 
of  rifled  cannons  were  ready  when  the  order,  '^beat  to  quarters,^  wm 
given, "  they  went, "  says  the  newspaper  report,  "  to  the  guns  and  handled 
the  great  100-i>ounder  smooth-bore  Armstrongs  with  surprising  ease  uai 
alacrity.  The  order  was  given,  <load  with  shot, '  and  in  a  few  Beocmds  tbe 
big  guns  were  shotted,  pointed,  and  ready  for  the  order  to  fire.  The 
American  officers  went  to  the  quarter-deck  of  the  ship  to  witness  tbe 
practice.  On  the  word  'fire'  being  passed,  the  shot  was  seen  to  throv 
up  a  jet  of  water  in  direct  Ime  with  the  target,  passing  under  the  canvii 
itself  between  the  uprights.  Several  shots  were  fired  at  the  target  1,801 
yards  distant,  and  the  practice  was  remarkably  good.  The  third  shot 
ricochetted,  going  throiigh  the  centre  part  of  the  target. "  No  such  reeolt^ 
save  by  accident^  would  follow  the  ricochet  of  a  rifled  shot. 

We  have  no  desire  to  deciy  improvements,  or  to  undervalue  heaiy 
rifle  guns;  they  have  their  sphere  of  action,  which  is  more  properly  the 
ciisemate  of  a  land  fort  tluui  the  cupola  or  broadside  of  a  aliij)  of  wir. 
One  or  two  such  guns  might  be  Judiciously  iised  on  boanl  ship  as  chaseit 
in  fine  weather.  But  in  a  iiuHlemte  sea,  and  at  medium  ranges,  the  laip 
smooth-bore  will  hiy  its  shot  on  the  water,  whic^h  with  alnu>8t  unenini: 
certiiinty  will  guide  it  to  the  object,  whilst  tlie  erratic  ricochet  of  the 
rifled  projectile  can  never  be  depended  on. 

ARMSTRONG  12  TON  GUN. 

After  the  description  given  of  the  Woolwich  guns,  which,  with  the 
exception  of  the  improvements  intiHKluced  by  Mr.  Fra^er,  are  the  same 
in  principle  as  the  Armstrong  guns,  it  will  not  be  necessary  to  give  «iij 
extended  desiaiption   of  the  latter.    The  largest  gun   shown  by  Sir 
William  Armstrong  &  Co.   is   a   0-incli   wrought  inm   miizzle-UioidiDj; 
rifled  gun,  weighing  twelve  and  a  half  tons,  (English.)     Tlie  gun  i* 
mounted  on  a  caiTiage  and  slide,  which  together  weigh  four  and  a  half 
tons.    The  compressor  for  checking  recjoil  (auKNliflcation  of  the  Amer 
ican)  is  wholly  of  iron.    A  series  of  plates,  eight  or  nine  inclu*s  ^i«fc 
one  inch  thick,  and  placed  about  an  inch  apait,  aixs  seciu-e<l  to  the  jJi* 
at  the  end.     Betw4»en  and  embracing  tliesi*  plates,  or  biirs,  an.*  simile 
ones  atta(*hed  to  the  carriage,  and  against  this  st»ries  of  plates  on  oof 
si<le  of  the  carriage  comes  a  regulating  or  set  s(;ih?w,  which,  iii*conlin|rty 
as  it  is  s<n»we<l  up,  regulates  tlu»  recoil  by  jamming  the  ]>lated  togeth* 
The  full  coni])ressi(»n  is  put  on  by  moving  the  handle  A,  in  the  woimI  cut 
to  its  juesiMit  position.     Should  this  operation  be  neglecteil,  the  cluti*h  R 
coming  in  contact  with  the  stud  C,  when  the  gun  recoils,  makes  thecctt 


act  of  itself.  Tliia  couipifssor  also  serves  to  control  the  g^iii  when 
[  in  or  out  in  a  seiiwn  j'.  The  gun  and  enrriage  esliibit^d  hare  been 
at  sea.  A  similar 
[1  to  the  Freucb  kov- 
t,  has  been  exi)eri- 

with  at  Vinconiieti 
the  present  seaaou, 
listheaecresyiuttin- 
it  these  French  trials 
one  counectetl  i\ith 
wick  Works,  wheiv 
1  was  made,  was  per- 
to  be  present  at  the  , 
Whether  fi*oiu  iiidif- 
innerj',  Iwd  jHiwder, 
other  caose,  thi^  Rim 
do  so  luncli  execn- 

Yinceniies  as  sim- 
ns   from  tlie  same 
have  done  at  Shoe- 
w.    Thismaybi'liK' 
I  meftSTue  to  a  tii 
nee  already  untiiiil, 
,  the  proximity   iit    ' 
I  to  the  target.     At    j 
ryiiesB   the   expiri-    i 
range,  till  laU'ly,was 
rds,  while  at  Vin- 
it  is  only  20  nietrcM, 
'ards.     If,  then,  the 
le«  of  these  rifli'd 
e  less  eftectiveatli-'i 

yartls  than  at  200 
t  follows  that  it  mil 
le  interest  of  8liip,t 
rith  smooth  bores  to 

close  <i)iarters.  Tlie 
shot,  never  Iia\'ing 
aying   or   wobbling  ArniBttone  9-iinih  rud  und  uarriage. 

has  its  maximum  iienetrating  jwwer  at  tins  muzzle  of  the  gnii.  One 
teel  shot  fired  trom  this  Arnistroiifrgiin  at  Vinernnen,  «t  25yanls 
Lirect  at  the  target,  actually  struck  it  with  its  side,  and  stuck  in  the 
n  plate,  almost  parallel  with  the  front  of  the  taiyet.  Tliis,  and 
)imdB  fired  the  same  day,  seem  to  prove  that  these  shot  at  short 

have  not  acquired  the  direct  flight  which  they  obtain  after  travel- 

or  300  yards. 


114  PARIS   UNIVERSAL   EXPOSITION. 


WHITWORTH  GUKS.  ' 


Near  the  display  of  the  Elswick  gun-factory  are  the  guns 
strong's  great  rival,  Mr,  Whitworth. 

The  heavy  guns  exhibited  by  the  Whitworth  Company  are  a  32-] 
(Fig.  1,)  a  70-pounder,  (Fig.  2,)  and  a  150-pounder,  (Fig.  3,)  which, 
several  specimens  of  shot  and  shell,  are  illustrated. 

"The  leading  features  of  Mr.  Whitworth's  system,''  says  Em 
"are  the  hexagonal  bore,  the  sharp  twist  of  the  rifling,  and  tl 
proportional  length  of  the  projectiles;  and  these  three  features 
dependent  on  each  other.  Without  rifling  of  shari)  twist,  it 
impossible  to  give  the  long  projectiles  that  rapid  spin  which  is  e» 
necessary  to  keep  them  steady,  and  this  sharp  twist  in  its  turn 
tates  the  adoption  of  such  a  form  of  rifling  as  can  impart  the 
spin  without  incurring  the  risk  of  stripping  the  projections  on 
jectiles.  We  have  called  the  bore  of  Mr.  Whitworth's  guns  he] 
but  this  is  scarcely  a  correct  term.  The  sectional  form  of  his  pi 
is  a  hexagon  with  the  comers  cut  off,  the  lines  cutting  off  the 
being  arcs  of  circles  struck  from  the  centre  of  the  hexagon.  If 
of  the  gun  was  made  of  precisely  the  same  shape  as  the  shot, 
would  be  that  the  shot,  being  slightly  smaller  than  the  bore,  woi 
being  driven  out,  bear  upon  the  bore  at  each  corner  only.  To  a^ 
and  give  the  shot  greater  bearing  surface,  Mr.  Wliitworth  gives 
of  his  guns  a  kind  of  twenty-four-sided  form,  each  bore  lH*ing  ft 
twelve  straight  lines  and  twelve  arcs  of  circles,  disi)08ed  iw 
To  a  casual  observer  the  bore  of  the  Whitworth  gun  appears 
hexagon,  with  the  comers  cut  off  by  arcs  of  circles,  im  iu  the  caae' 
shot;  but  really  each  side  of  the  hexagon  is  divideil  into  two 
a  kind  of  shallow  groove  cut  down  its  centre,  this  gnK)ve  being  i 
of  a  circle  struck  from  the  centre  of  the  bore.  The  two  pait^  of 
of  the  apparent  hexagon,  which  are  on  each  side  of  the  groove, 
in  a  stniight  line  with  each  other;  but  each  inclines  slightly 
from  the  centre  of  the  bore,  that  edge  of  each  side  which  is 
shallow  groove  being  the  nearest  to  that  centime.  The  ettect 
arrangement  is,  that  when  the  projectile  twists  in  the  how  of  the 
the  extent  allowed  by  the  windage,  the  six  sides  of  the  shot  are 
into  free  contact  for  nearly  half  their  width  with  six  '*  half-sides,*  ii 
may  term  them,  of  the  bore,  and  the  amount  of  l>earing  surface  «i 
shot  on  the  bore  thus  given  is  very  considerable.  [The  diagftfl 
page  115  will  illustrate  this  explanation.]  Whilst  siH»aking  of  thiitt 
ing  of  the  shot  in  the  bore  of  the  gun,  we  should  mention  the  dfc 
has  of  equally  distributing  the  windage  all  round  the  pnyectile.  I 
ordinary  rifled  gun  a  shot  lays  on  the  bottom  of  the  Iwi-e  whilafc  ^ 
fired,  and  the  greatest  windage  therefore  takes  place  on  the  upptfi 
but  in  Mr.  Whitworth's  guns  the  case  is  difterent,  the  projectile  dli 
it  starts  becoming  accurately  centred,  and  the  windage  being  thol^ 
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i  on  all  sides.    This  is  an  important  matter,  as  it  not  only  equalizes 
^ear  of  the  bore  from  the  blowing  through  of  the  powder  gases  and 


Diagram  of  Whitworth  rifliog. 

^ins  of  unconsumed  i)owder  carried  by  them,  but  also  tends  t^ 
ove  the  accuracy  of  the  flight  of  the  projectile." 
range  and  accuracy  the  Whitworth  guns  have  few,  if  any,  equals, 
he  Armstrong  and  Whitworth  trials,  the  mean  range  of  eighteen 
ds  of  the  70-pounder,  at  21  degrees  elevation,  was  7,965  yards,  whilst 
of  the  muzzle-loading  Armstrong  of  the  same  calibre  was  6,330 
8,  and  the  range  of  the  breech-loader  was  only  5,821  yards.  Thus 
Vliit  worth  was  37  per  cent,  superior  to  the  breech-loading  Armstrong, 
26  8ui)erior  to  the  muzzle-loader.  In  regard  to  accuracy,  the  com- 
?e  say  that,  "at  ranges  greater  than  3,500  yards,  the  Whitworth  gun 
l)its  a  decided  superiority  over  the  muzzle-loading  Armstrong,  and 
atter  a  very  marked  superiority  over  the  breech-loading  Armstrong." 
further  appears,"  they  say,  "from  the  table  of  ranges,  combined  with 
si)oction  of  the  probable  rectangles,  that  the  Whitworth  gun  made 
practice  up  to  a  range  of  8,000  yards;  which  is  about  2,000  yards 
cess  of  the  range  attained  by  either  of  the  Armstrong  guns,  at  the 
'  elevation  of  21  degrees."  Throughout  the  whole  of  these  trials 
•iui)eriority  of  both  the  Whitworth  gun  and  the  Armstrong  muzzle- 
?r  over  the  breech-loader  was  very  marked.  Indeed  these  exx)eriment« 
I  to  have  finally  settled  the  breech-loading  question  in  England,  at 
,  so  far  as  regards  field  and  heavy  ordnance. 

ing  beside  the  Armstrong  and  Whitworth  guns  is  a  cannon  of  about 
ms  in  weight,  and  9-inch  bore,  manufactured  at  the  Elswick  Ord- 
;e  Works,  and  exhibited  by  M^jor  Palliser.^    It  consists  of  a  coiled 

rhifl  g^n  is  constrncted  on  the  plan  adyocated  by  Major  Palliser,  a  plan  which,  in  a 
e  recently  delivered  by  him  at  the  United  Service  Institntion,  he  confidently  predicted 
hortly  become  universal.  The  gun  consists  of  an  inner  barrel  of  coiled  wronght  iron, 
d  which,  when  placed  in  a  mould,  a  casiufi^  of  cast  iron  was  run  in  the  molten  state.  It 
ood  some  very  heavy  char)^,  havinfi^  fired  18  or  20  rounds  with  43  pounds  of  powder, 
th  45  pounds,  and  4  with  55  pounds  of  powder,  and  with  250  poundft  %\ioV,   1^^  yuhql 
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wrought-iron  tube  of  about  two  inches  in  thickness,  over  which  is  CMt 
an  ordinary  cast4ron  cannon.  Several  guns  manufactured  in  this  crude 
and  unscientific  fashion  have  been  tested  at  Woolwich,  and  fiEuled  to  meet 
the  requirements  of  the  government.  A  system  of  strengthening  old 
cast-iron  cannon,  by  lining  them  with  soft  iron  tubes,  has  also  been  exten- 
sively exi)erimented  on  at  Woolwich  by  Major  Palliser,  but  none  of  theae 
guns  are  shown  in  the  Exhibition.  This  system  was  first  submitted  to 
the  authorities  in  England  by  Mr.  Parsons,  an  American,  who  proposed 
to  use  a  steel  tube;  but  while  the  similar  and  subsequent  proposals  of 
M^jor  Palliser  receive  every  attention,  those  of  Mr.  Parsons  are  ignored, 
and,  consequently,  the  exi)eriment8  in  connection  with  the  lining  of  cast- 
iron  guns  are  chiefiy  directed  by  the  former.  Few  of  these  guns,  how- 
ever, have  as  yet  been  properly  tested.  The  test  to  which  they  are  sub- 
jected consists  of  a  few  rounds  with  increasing  charges,  which  in  nowise 
equals  in  severity  that  to  which  the  French  subject  all  the  metal  brought 
to  their  arsenal  at  Ruelle.  Whether  steel  or  wrought  iron  be  the  bert 
lining  for  cast-iron  guns,  is  at  present  a  much  debated  question  in  Europe, 
especially  in  England.  Foremost  amongst  those  who  side  with  the  irai 
tube  is  Sir  William  Armstrong,  but  when  he  had  to  match  his  own  gOB 
against  the  steel-lined  guns  of  Mr.  Whitworth,  he  abandoned  his  fieivorite 
metal  for  that  of  his  rivaL  The  British  authorities  are  now  making  aB 
the  Woolwich  guns  with  steel  tubes  bored  out  of  the  solid  bar,  whick 
argues  that  they  consider  the  steel  tube  to  be  the  l>est.  This  fact  maj 
l)erhaps  influence  the  conversion  of  cast-iron  smooth-bores  into  rifled 
guns,  though  nothing  but  a  fair  and  thorough  trial  ^ill  set  the  matter  at 
rest.  Tlie  following  extract  from  a  letter  of  Mr.  Parsons,  to  The  Limitm 
8tand4irdj  shows  that  he  does  not  fear  the  result  of  such  a  trial. 

"I^et  two  68-pounders,"  says  Mr.  Parsons,  "be  converted,  the  one  on 
M^jor  Palliser's  plan,  the  other  on  mine,  each  of  us  ha>ing  his  gun  altered 
according  to  his  own  design  and  under  his  own  superintendence,  and 


tube  is  full  of  faultu,  the  coils  bavinf^  become  separated  by  the  action  of  the  ^ma,  and  it 
probable  that  a  few  more  rounds  would  have  destroyed  the  gun.    This  inner  tube  was  made 
with  special  care,  under  the  immediate  superintendence  of  Mr.  George  Rendel  of  the  Eliwick 
firm,  and  Major  Palliser  acknowledgres  the  carp  and  skill  with  which  he  carried  oat  the  opera- 
tion.   At  the  same  time,  howeyer,  it  is  stated  that  this  inner  barrel  is  Tery  deiactiTa,  tad  thil 
some  of  the  coils  are  imperfectly  welded,  whence  their  separation  was  comparatiTely  maj- 
If  this  be  so,  it  is  a  strong  argument  against  the  possibility  of  making  wronght-iron  tubes  of 
the  larger  size  with  certainty,  and  tells  in  favor  of  those  who  advocate  the  steel  inner  barrel*. 
Mf^or  Palliser,  however,  insists  that  it  matters  but  little  of  what  the  ootside  of  the  gm  \t 
composed,  to  long  as  the  interior,  or  heart,  is  coiled  of  wrought  iron.    Whether  the 
be  adopted  or  not  for  the  new  guns,  there  seems  little  doubt  that  the  priiidple  will  be 
aively  applied  to  the  conversion  of  the  smaller  cast-iron  guns  of  the  service  into  rifled  ofdnaaot 
The  principle  of  that  conversion  depends  upon  the  same  supposition  at  the  oonatroctMB  d 
the  new  g^ni,  that  the  life  of  the  piece  is  in  the  inner  tube.    There  can  be  little,  or,  indeed, 
no  doubt  as  to  the  feasibility  of  making  perfectly  sound  wrought-iron  colled  tubes  up  to  lii 
inches  in  calibre;  but  when  we  come  to  enormous  charges  the  smallest  defect  of  welAag  vffl 
be  sufficient  to  give  the  snbtle  gas  power  to  separate  the  coils ;  and  thai  Teiy  defect  is  Ml* 
likely  to  be  preeent  in  the  larger  than  in  the  smaller  tabes.'* — Stmmimrd. 
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with  all  the  latest  improvements,  the  distinction  between  the  two  to  be, 
that  Ms^or  Palliser's  is  to  have  a  wrought-iron  coiled  tube  introduced 
through  the  muzzle,  while  mine  is  to  have  a  reinforced  steel  tube  intro- 
duced through  the  breech  end,  both  guns  to  be  of  the  same  calibre  of 
eight  inches  and  to  be  rifled  exactly  alike,  and  to  be  tested  to  destruction 
by  continuous  firing  with  charges  of  30  pounds  of  powder  and  150  pounds 
of  shot,  and  the  one  whose  gun  fails  first,  to  bear  the  expense  of  altering 
both." 

The  fact  that  Msyor  Palliser  has  not  accepted  this  challenge,  seems 
to  imply  that,  like  Armstrong  in  the  hour  of  trial,  he  has  less  faith  in  his 
own  views  than  in  those  of  his  rival. 

KRUPFS  STEEL  GUKS. 

The  large  steel  guns  manufactured  by  M.  Krupp,  of  Essen,  have  not 
yet  taken  so  decided  a  position  among  heavy  ordnance  as  his  lighter  guns 
have  among  field-pieces.  The  larger  calibres  have  not  only  burst  more 
frequently,  but  the  accidents  have  sometimes  been  attended  by  fatal  con- 
sequences, and  the  loss,  as  a  matter  of  course,  has  been  more  marked 
than  in  the  case  of  smaller  guns.  It  is  not,  however,  so  much  our  object 
to  collect  lists  of  past  failures,  as  to  take  notice  of  the  present  state  of 
ordnance  as  exhibited  in  the  Exhibition.  Here,  at  least,  M.  Exupp  has 
demonstrated  the  practicability  of  making  larger  steel  guns  than  any 
that  have  yet  been  made  from  cast  or  wrought  iron.  His  great  gim,  if  it 
has  not  the  calibre  of  our  20-inch  Eodman,  is  much  heavier,  and  throws 
a  heavier  shot.  The  gun  itself  weighs  fiity  English  tons,  or  112,000 
pounds,  and  with  its  carriage  and  turntable  it  will  weigh  ninety  tons. 
This  gun,  of  which  we  give  an  illustration,  is  a  rifled  breech-loader. 
It  is  intended  for  the  defence  of  some  important  harbor  or  naval  seaport, 
and  would  certainly  prove  a  source  of  great  danger  to  any  iron-clad  that 
might  come  within  its  range.  The  diameter  of  the  bore  is  fourteen  inches, 
and  the  weight  of  the  solid  steel  shot  is  1,212  pounds.  The  shell  weighs 
1,080  pounds,  and  carries  a  bursting  charge  of  only  seventeen  iK)unds  of 
powder.  These  projectiles  are  to  be  fired  with  charges  varying  from  110 
to  130  pounds.  The  total  length  of  the  gun  is  seventeen  feet  and  a  half. 
It  may  appear  strange  that  so  large  a  shell  should  carry  so  small  a  bursting 
eharge,  but  the  deep  grooves  required  to  hold  the  lead  jacket  cut  away  so 
much  of  the  shell  that  there  is  no  room  left  for  a  heavier  charge.  The 
projectile  is  made  up  of  the  cast-iron  shell,  843  pounds,  lead  jacket  220 
pounds,  bursting  charge  17  pounds,  total  1,080  x)ounds. 

The  breech-closing  apparatus  is  M.  Erupp's  invention,  and  is  similar 
in  principle  to  that  in  use  in  his  field-guns,  with  the  exception  that  the 
shot  and  charge  are  not  introduced  through  the  extreme  end,  but  through 
the  side  of  the  breech.  The  inner  tube  of  this  gun  is  its  most  important 
feature,  and  when  finished  weighs  twenty  tons.  It  was  forged  under  the 
fifty-ton  hammer  from  a  massive  ingot  of  forty  and  a  quarter  tons;  thus 
the  waste  in  turning,  boring,  &c.,  has  been  over  fifty  i>er  cent.  The  cast- 
steel  rings  are  threefold  at  the  powder  chamber,  and  twoiciVOLTkeiKc^'t  X^^ 
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muzzle;  these  rings  weigh  altogether  thirty  tons,  and  have  been  d 
factured  in  a  maimer  similar  to  the  tires  for  railroad  wheels,  from 
masses  and  without  welding.^ 

The  gun  has  not  yet  been  proved  or  even  fired,  so  its  success 
problematical.    Its  weakest  point  is  clearly  its  breech-closing 
ment,  or  rather  the  great  slot  cut  through  the  central  tube  to 
shot  and  charge,  and  the  closing  breech-iiiece.    True,  the  strain 
point  will  be  wholly  a  tensile  strain,  but  the  vibratory  action  to 
the  central  tube  will  be  subjected,  immediately  behind  the  e 
reinforce  rings,  may  prove  the  ruin  of  the  gun. 

This  cannon  was  in  progress  of  manufacture  for  sixteen  mon 
and  night,  without  interruption.  A  special  railroad  wagon  had 
constructed  to  bring  it  to  the  Exhibition,  the  railway  comi)anies 
none  strong  enough  to  carry  it.  This  wagon  constructed  by  M. 
has  twelve  wheels,  and  is  manufactured  entirely  of  steel  and  iroi 
exhibitor  of  this  monster  cannon  says,  "the  necessary  mecha 
working  the  gun  is  such  that  two  men  can  quickly  and  easily 
depress,  and  turn  the  gun,  and  can,  with  the  greatest  speed  and 
follow  and  cover  any  passing  armor-plated  vessel.''  Nothing  is 
the  facilities  for  loading,  which  is  fiilly  as  essential  as  the  trai 
elevating  of  the  gun.  The  cost  of  the  gun  with  carriage  and 
is  over  $100,000.  M.  Krupp  has  presented  it  to  the  King  of 
The  largest  gun,  made  from  one  piece  of  steel,  exhibited  by  M. 
a  9-inch  breech-loader,  weighing  twelve  and  a  quarter  tons, 
with  the  exception  of  the  trunnion  ring,  forged  as  d(»scrilKHl 
welding,  was  made  from  one  ingot,  and  forged  under  a  5()-tot 
mer.  It  has  been  fired  120  times  with  full  charges — 4o  pounds  ol 
der.  The  total  length  of  the  gun  is  180  inches,  the  usual  cliarpfo 
40  to  45  poimds,  the  weight  of  the  solid  shot  being  330  poun 
that  of  the  shell  275  pounds.  The  polygrooved  rifling  and  lead 
shot  of  M.  Krupp  can  only  be  used  with  advantage  in  breech- 
guns,  hence,  whilst  other  makers  are  abandoning  breei'h-loacli 
muzzle-loading  cannon,  M.  Knipp  is  taking  quite  the  opiwsitt^ 
and  seems  to  have  come  to  the  conclusion  that  all  large  guns  ougl 
breech-loaders.  In  this,  as  alrea<ly  observed,  he  is  si^oonded  by  thi 
lerists  of  Ruelle.  The  heavy  coating  of  soft  lead,  which  surn)niuW 
steel  shot,  a^II  demand  great  care  in  storing  and  tninsportation,- 
the  deep  grooves  cut  in  the  steel  to  retain  the  lead  nnluee  the  stU 
of  the  shell  to  siuili  an  extent  that  it  can  only  contain  a  v(»ry  insitnJ 
bursting  charge;  the  Arnistnnig  and  Whitworth  9-inch  shells  d 
bursting  charge  of  from  10  to  14  pounds,  while  that  of  M.  Krupp  ist 
four  pounds. 

'  Large  ing^ots  of  cast  steel  are  forged  out  into  flat  Icnp^ths,  fr«>in  which  are  cut  recti 

pieces  correspooding  with  the  weight  of  the  proposed  tire.     Thc8e  pieces  are  forged  ii 

which  are  split  down  the  centre  to  within  a  certain  distance  of  each  end ;  wedges  si 

driven  into  the  slot,  and  the  bars  gradually  opened  out  ayd  worked  under  the  haoima 

riagf  which  it  nlUmAtely  finished  \ti  tVie  toVWxi^  t\\\\\. 
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That  the  manufacture  of  these  homogeneous  cast-steel  guns  is  improv- 
ig  there  seems  to  be  little  doubt,  and  in  this  special  branch  the  business 
one  at  Essen  clearly  shows  that  M.  Krupp  occupies  the  first  place  in 
urope.  An  establishment  that  can  produce  60,000  tons  of  finished  steel 
onually,  may  reasonably  be  expected  to  bring  its  productions  to  the 
ighest  attainable  degree  of  excellence  in  less  time  than  smaller  con- 
ems,  and  if  these  weakening  breech-arrangements  could  be  dispensed 
1th,  ca^st-steel  guns  would  doubtless  soon  supersede  the  complicated 
oiled  wrought-iron  systems.  The  want  of  confidence  in  steel  guns  is 
ot  attributable  to  any  inherent  defect  in  the  metal  so  much  as  to  the 
bsmxl  fancies  introduced  by  their  designers,  and  which  on  trial  have 
requently  resulted  in  disastrous  failures.  That  steel,  under  the  most 
ryiiig  circumstances,  is  daily  proving  its  reliability,  is  evinced  in  the 
a^se  of  the  rails,  tires,  and  crank-shafts  used  for  railroad  purposes. 
Tie  odium  which  seems  to  stick  to  steel  guns  did  not  originate  in  the 
xcessive  number  of  guns  burst,  but  in  the  nature  of  their  destruction, 
he  life  of  a  Woolwich  gun  (perhaps  the  best  of  the  wrought-iron 
ij>e)  is  alK)ut  400  roimds.  By  a  parliamentary  report,  up  to  April, 
^66,  20  out  of  33  7-inch  WoolAvich  guns,  upwards  of  60  per  cent., 
ere  either  burst  or  rendered  totally  unserviceable  by  an  average  of 
10  rounds.  No  such  record  of  failure  can  be  produced  against  the 
uns  of  M.  Krupp.  The  chief  indictment  brought  against  them  is,  that 
ley  burst  explosively,  while  the  wrought-iron  gun  dies  gradually,  like 
He  in  a  decline.  It  succumbs  without  noise,  fiightening  nobody,  whilst 
le  other  (like  a  sudden  and  untimely  death)  demoralizes  all  who  behold 
tid  survive  its  destruction.  A  mild,  tough  metal,  that  will  more  eflfec- 
lally  resist  such  explosive  aetion,  is  the  grand  desideratum  with  the 
lakers  of  steel  guns.  That  such  a  metal  is  attainable  there  can  be  little 
oubt,  nor  is  there  any  quarter  from  which  there  is  no  more  reason  to 
cpect  its  appearance  than  the  establishment  of  the  great  gunmaker  oi 
ssen. 

GERMAN  AND  SWEEDISH  GUNS. 

Krupp,  however,  is  not  the  only  maker  of  steel  guns  in  the  Exhibition, 
e  is  not  even  the  only  German  maker.  Berger  &  Co.,  of  Witten  in 
r^estphalia,  mentioned  in  connection  with  "  Field  Ordnance,^  have  also 
>me  guns  of  large  calibre.  The  largest  is  an  8-inch  breech-loader, 
imewhat  similar  to  Kxupp's,  and  which  appears  to  be  more  simple. 
\ee  woodcut.)  The  wedge  or  closing,  breech-block  A  has  a  flange,  b^ 
ie  rim  of  which  is  partly  cut  away  to  allow  it  to  pass  a  notched  keeper- 
ock  C,  and  when  the  wedge  is  pushed  home  a  half  turn  of  the  handle 
rings  the  luicut  part  of  the  flange  into  the  notch  of  the  block  C,  and  at 
le  same  time,  and  with  the  same  movement,  a  screw  acts  upon  a  tight- 
ling  w^edge,  or  key,  which  effectually  jams  the  breech-piece,  and  closes 
le  breech.  Many  of  the  guns  for  the  Prussian  and  Kussian  govern- 
ents  have  been  made  in  the  factory  of  Messrs.  Berger  &  Co.  But  the 
jputation  of  this  firm  is  chiefly  due  to  the  production  oi  ^\fe«^  ^vxxv^fivx- 
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i-cU  tor  the  Pnisaiaii  iirmy,  the  needle-guu  beiDg,  almost  without  exoe^ 
tioii,  |ii'0\i<letl  with  baiTel»  of  Berger's  umke,  di-illed  out  of  tlie  solid  b 
Eugineeriny  eooeiiders  that  BergeHs  ««•!  m  fn 
equal  to  Krupp's  in  (juality,  and  that  lii>t  sv 
gtiii-harreln,  i'8i»ecially,  aie  more  miifomi  in  qn 
ity  than  those  of  any  other  maker. 

A  hooi>e(l,  90ft-st*el  gun,  of  16  tone  in  wi-i|:b 
is  exhibitt'd  by  the  French  firm  of  Petiu  &  Om 
det.  This  gun  is  about  IS  feet  long,  of  U^in 
bore,  anil  is  intended  to  earrj'  a  shot  of  3 
pounds  weight.  Messrs.  Petiu  &  Gaadet,  dm  bfdri 
stated,  are  the  priueipal  makers  of  steel  boa 
and  truunioii  rings  in  France,  and  if  they  are  I 
I  succ^essful  with  their  heavy  steel  Oixliiance  as  it 
have  been  with  their  reinforce  rings  for  large  a 
non,  their  soft  steel  guus  may  do  miieb  to  bria 
to  greater  perfe<:tion  this  brandi  of  the  inositia 
of  war. 

Tile  gnns  in  the  Exhibition  which  couic  nean 
to  01U-  onni  in  shape,  and  i>erhaps  in  the  qui^y 
the  metal,  are  two  vast'iron  "Finsjiong"  gng 
exhibited  by  the  government  of  8wt'<lcM.  Ol 
is  a  smoothbore,  of  11  inches,  without  »uy  nj 
force,  and  the  other  a  ioiir-groovc-d  riHe  at  nil 
inches,  with  a  steel  reinfoive  at  the  bnn-ch.  H 
test  to  which  these  guns  is  siibje«-t(!4l  in  of  |] 
.severest  kind,  as  the  following,  applied  to 
t)  iiicli  MiKxithlKtre,  testifies.  Two  rounds  I 
th'sl  tired  with  ^U-ptmnd  charges  and  asliotwdg 
iii^  100  iioiiiuls;  then  the  eharge  is  iDcreased 
4U  iHinnds,  at  which  it  continues  thmugho 
the  triid.  But,  after  one  round  with  tlio  M 
weight  of  shot,  Ave  roundB  are  fired  with  two  ebl 
or  320  poiuifls  weight.  Tlien  five  rounds  wi 
three  shot — equal  to  480  jioniids  weight,  and  ft 
with  four — equal  to  040  pounds  weight  of  mca 
A  shot  is  then  added  e\'ei'j-  rounil  till  they  flU  tl 
bore — niunbering  eighteen  shot — 'Jj^m  iwand 
all  of  which  the  gini  stands  without  giving  va 
Compiirexl  with  such  a  trial,  the  proving  uf  tl 
wrcuight'irou,  tube-lined  guns  at  Woolnirli  is  nl 
in  the  extreme. 
BefKtr'sf'-iu.breecb-loader.  Sweden  was  one  of  the  first  eountrieti  tluit  (N 
due«d  cast-iron  caimon.  Asearlyas  15(W  the  Swedish  navy  wnnamw-dwl 
cast-iron  gnns.  The  ores  of  Sweden  have  long  txM>n  ftunous,  nod  d 
Sweilishgiuissooiiacquirt^'da  renown  for  theire.vcelleat  and  endiiringqnil 
ties,  itiul  iluring  the  seventeeutUvwid eighteenth  centuries  the  greotrr  iw 
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'  the  states  of  Europe  purchased  their  cannon  in  Sweden.  The  ores  of 
(rtain  districts,  especially,  i>o8sessed  the  necessary  qualities  for  fiimish- 
g  a  superior  and  solid  casting.  But  the  exportation  of  so  many  guns 
iring  the  above-mentioned  period  led  to  the  erection  of  a  great  many 
oinon  foundries,  and,  as  already  observed,  many  of  these  made  use  of 
ferior  ores.  The  consequence  was  that  many  of  the  guns  burst,  and  the 
putation  so  long  enjoyed  by  Sweden,  and  to  which  she  was  justly  entitled, 
jgan  to  decline.  The  necessity  for  a  rigid  inspection  of  ores  was  thus 
reed  upon  the  Swedes,  when  it  was  found  that  certain  mines  only 
mished  ores  that  were  suitable  for  the  fabrication  of  cannon.  This 
lOsed  the  decline  of  many  foundries,  and  Sweden  very  soon  began  to 
gain  the  reputation  she  had  lost  through  inattention  to  the  materials 
ed  in  the  manufacture  of  her  guns.  ISTow,  her  cannon  founders  are 
>t  satisfied  merely  with  the  most  searching  selection  of  their  materials, 
it  by  great  perseverance  and  study  in  the  perfection  of  their  works 
ey  are  endeavoring,  with  a  great  degree  of  success,  to  produce  cannon 
tiich  for  strength  and  durability  will  surpass  the  cast-iron  guns  of 
her  countries. 

In  bringing  our  report  on  "  Heavy  Ordnance"  to  a  close,  it  is  but  right 
say,  that  all  the  heavy  guns  exhibited  have  not  been  mentioned. 
lere  are  cannons  from  Eussia,  Belgium,  and  other  countries,  which 
ive  been  passed  by  because  they  contain  nothing  sx)ecial  in  regard  to 
e  naode  of  their  manufacture,  or  their  working  arrangements. 
Considered  in  regard  to  the  materials  used  in  their  construction,  the 
ins  we  have  commented  on  may  be  divided  into  three  classes,  namely, 
Bt>iron,  cast-steel,  and  wrought-iron  guns.  The  cast-iron  weapons  are 
presented  chiefly  by  the  French  and  Swedish  guns,  the  former  being 
eech-loaders  and  the  latter  muzzle-loaders.  We  have  recorded  the 
rticulars  of  the  test  to  which  the  Swedes  subject  their  cannon,  and 
ongh  those  of  the  French  may  be  equal  as  regards  the  quality  of  the 
^tal  used,  we  do  not  believe  that  their  breech-closing  arrangement 
lold  stiind  such  a  test.  Tlie  cast-steel  guns  exhibited  are  chiefly 
eech-loaders  also,  all  greatly  weakened  and  more  or  less  complicated, 
d  enhanced  in  cost  by  an  arrangement  of  doubtful  advantage.  The 
•ought-iron  system,  of  which  the  British  government  and  Sir  W.  Arm- 
•ong  are  the  chief  exi)onents,  has  not,  especially  in  the  larger  calibres, 
en  saddled  with  the  breech-loading  difficulty,  and  if  these  guns  could 
ly  live  a  reascftable  number  of  rounds,  their  immunity  from  explosive 
iTSting  would  give  them  a  great  advantage  in  war.  Men  will  always 
ke  more  kindly  to  a  gun  that  gives  them  warning  of  approaching 
struction  before  exi)loding  in  their  hands,  but  400  or  500  rounds  is  too 
ort  an  existence  for  such  costly  weapons.  The  Whitworth  gun,  with 
.  homogeneous  tube,  and  weldless  hoox)ing,  though  not  wholly  secure 
ainst  explosive  bursting,  is,  iHjrhaps,  for  calibres  up  to  seven  inches, 
B  strongest  and  most  enduring  gun  we  have  examined.  It  is  second 
none  in  accuracy  of  firing,  whilst  in  range  it  far  surpasses  everything 
the  Exhibition,  except  the  "  Ferris  gun''  in  the  Ameiicaii.«ft«^o\i* 


CHAPTER  V. 
PROJECTILES. 

New  Inventions— Palliser  Projectiles — Oblique  Firing — Palliser  and  WhW' 
WORTH  7-INCH  Shot— Accuracy— Sharpnell  and  Segment  Shell— PARACBm 
Light-ball— Whitworth  Case-shot— Gun-cotton— Explosive  Rifle  BcLLm 

NEW  INYENTIONS. 

Having  frequently  referred  to  shot  and  shell  in  speaking  of  the  gmM, 
there  remains  little  to  be  said  under  the  head  of  "  Projectiles,''  save  H 
notice  anything  specially  new  and  interesting.  We  are  daily  hearing  of 
some  terrible  missile  that  is  to  make  an  end  of  war  by  destroying  every- 
thing within  its  range,  but  which,  when  closely  examined,  or  subjected 
to  a  trial,  is  often  found  to  be  inferior  to  well-known  projectiles  in  gen- 
eral use.  As  an  illustration  of  these  a  single  case  will  suffice.  A  Mon- 
sieur Landi,  of  Paris,  exhibits  a  cartridge  that  fires  many  shots  {"  U 
cartouche  a  pltmeurs  coups")  at  one  loa<ling.  He  proposes  to  fill  the  bar- 
rel of  the  gun  with  cartridges  put  together  like  a  candle  or  a  rod,  and 
which  by  some  very  com])licated  process  are  to  be  fired  off  in  succ^essioo. 
The  first  is  to  be  fired  from  the  muzzle,  and  it  communicates  the  fire  by 
means  of  a  slow  matcb  to  the  next  below  it,  and  so  on  till  the  whole  an* 
fired.  Round  bullets  and  smooth-bore  guns  are  necessarj'  for  this  extra- 
ordinary cartridge.  M.  Landi  evidently  never  heai'd  of  rifltnl  breet*b 
loaders,  and  doubtless  took  his  idea  from  the  common  Homan  can<Ue 
used  in  p>Toteclinical  displays,  for  he  contends  that  his  gun,  once  lojidt^l 
can  be  levelled  as  when  advancing  to  charge,  and  while  the  soldier  I* 
nmning  the  gun  w  ill  keep  firing  without  reloading,  or  the  necessity  of 
pulling  a  trigger. 

PALLISER  PROJECTILES. 

Passing  by  this  and  dozens  of  useful  and  well-knowni  war  missiles,  wf 
come  to  the  projectile  of  projectiles,  judging  from  the  largt^  sum  o( 
money  which  the  British  government  paid  to  the  inventor — the  Palii*r 
chilled  shot.    The  British  war  department,  in  a  "  Hana-book  of  Instnir 
tions,"  says  that  "  in  the  manufacture  of  this  shot,"  (we  tpiote  fn« 
memorj',)  "  care  must  be  tak(»n  to  select  such  bnmds  of  iron  as  will  rkiS 
through."    Before   Major  Palliser  discovered  the  process  of  *u^iUi9§ 
through"  a  solid  shot  of  nine  or  twelve  inc^hes  in  diameter  and  fnuii  'S^ 
to  GOO  pounds  in  weight,  engineers  and  iron-founders  considernl  fn>in « 
quarter  to  thrt^e-eighths  in  depth  a  very  goixl  chill.     But,  in  truth,  the 
PallisiT  shot  are  not  chUled  at  all,  they  an*  the  very  antithesis  of  chilWL 
they  are  annealed.    The  hardness  of  this  shot  is  due  to  the  natiuv  rf 
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rhJto  metal  furnished  by  the  Ebbw  Yale  Company,  and  not  to  the 
mould,  in  ■which  the  shot  is  cast.  It  is  Well  known  that  a  chill  is 
iced  by  numing  the  mo1t«n  metal  into  a  cold  iron  mould ;  but  this 
i  metal  is  so  hard  and  brittle  in  its  nature,  that  if  ran  into  a  cold 
A  it  would  crack  so  as  scarcely  to  hold  together  when  taken  out. 
«  the  Falliser  mould,  instead  of  being  cooled  to  chill  the  shot,  must 
lated  to  prevent  the  metal  from  cracking.  Even  when  the  ^ot  ia 
1  out  of  the  moold  it  must  be  buried  in  hot  sand  to  prevent  its  crack- 
y  being  too  suddenly  cooled.  "  Chilled  shot,"  to  the  inventor  of 
h  the  British  government  paid  $75,000,  is  therefore  a  misnomer, 
made  from  Pont^iMwl  iron  or  whit«  metal,  cast  in  sand  in  the  ordi- 
manner,  are  equal  in  penetrating  qualities  to  those  which  M^or 
wr  casta  in  iron  moulds,  and  have  the  advantage  of  being  produced 
ich  less  cost,  as  six  of  the  former,  so  far  as  labor  is  concerned,  can 
oduced  as  easily  as  one  of  the  latter.    The  shot  cast  in  sand  fh>m 


^iillilt^. 


PftlUter  ahot  wilh  head  ofihell  la  doUed  Unea. 
netal  sometimes  show  as  if  unsound,  having  a  cracked  appearance 
i6  oatside,  which  may  be  accounted  for  by  the  foot  thai  t\^«  ^mk^ 
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sand  is  really  a  better  "chill"  than  the  hot  iron  mould  used  at  Wool- 
wich. The  Falliser  ahot  exhibited  by  the  war  departmeDt  aad  by  Sr 
William  Armstrong  have  all  been  cast  in  iron  moulds;  they  are  b^ 
open  to  ^ow  the  texture  and  color  of  the  metal,  but  it  is  impossible  k 
trace  even  the  faintest  outline  of  a  chill  in  any  one  of  them,  save  in  At 
core  of  one  of  the  shells,  where  the  metal  has  the  appeatftnce  of  bai| 
chilled  about  of  an  inch  deep.  Mr.  Whitworth  shows  a  shot  made  fit 
his  guns  of  the  same  metal,  also  broken  in  two.  It  was  cast  in  mat, 
and  is  e\idently  a  better  casting,  both  as  regards  the  skin  of  the  elNt 
and  the  closeness  of  the  metal,  than  any  other  shot  of  Has  nature  a- 
hibit«d. 

Lea\-ing  the  metal  of  the  Pallieer  shot,  we  come  to  consider  how  pt 
its  form  is  conducive  to  its  efficiency,  first,  astopenetratiou,and  seooat, 
as  to  accuracy.  The  penetrative  power  of  the  Palliser  shot,  when  And 
at  a  right  angle  t«  the  plate,  is  i>erhaps  greater  than  that  of  any  oUis 
projectile,  other  conditions  being  alike.  This  is  due,  iu  coiyunction  witk 
the  harduesH  of  the  metal,  to  the  ogival  form  of  the  hea«i,  which  is  iUi» 
trated  in  our  woodcut.  Without  entering  upon  the  theory  why  this  foi« 
of  shot  in  direct  firing  has  smrh  penetrative  power,  we  may  observe  thit 
this  power  diminishes  more  rapidly  than  thut  of  the  flat-headed  stiot, 
when  the  firiug  is  more  than  30  degrees  from  a  rectangular  line.  Tbe 
Palliser  shot  of  115  ]>ounds  weight,  fircxl  th>m  the  Woolwich  7-inrb  gm 
with  15  imund.s  of  i>owder,  i>aaRea  easily  through  an  unt)acke<l  plafi'of 
soft  iron  si'veii  inches  thick  at  70  yards  range.  But  at  an  angle  I'f  *' 
degrees,  the  same  shot  with  '22  poiuids  charge  invsuiably  fails  to  jM-nr 


Fig   I  t'>K  ^ 

tratc,  whilst  at  an  angle  of  45  degrees  its  effect  wonltl  be  almont  noUiiBf 
Figs.  1  and  2  arc  sufficiently  near  what  the  experiment  have  establttlx' 
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to  give  a  fair  id«a  of  the  effects  which  these  shot  are  likely  to  produce 
on  cnpolas  and  tnrrets,  save  when,  as  it  were  by  accident,  they  happen 
to  strike  at  a  right  angle.  In  Fig.  1,'  the  point  striking  at  an  angle  of 
about  35  degrees,  has  caught  at  a,  when  the  bearing  on  the  impinging 
ghoalder  gradually  cants  the  shot,  till  at  b  it  loses  its  hold  and  flies  off 
in  Qie  direction  of  the  arrow  c.  In  Fig.  2,  the  shot  striking  at  a  greater 
mgle,  merely  glances  off  in  an  obliqne  direction  from  the  line  of  flre. 
The  action  illustrated  in  Fig.  1  shows  that  the  shot  has  a  tendency  to 
i^it  itself,  if  the  angle  be  not  too  great,  but  this  righting  action  is  also 
a  jamming  action,  wliich  fully  accounts  for  the  greater  falling  off  in  pen- 
etration by  a  deptHinore  from  a  direct  line  as  compared  with  the  flat-ended 
shot  The  Whitwort;h  flat-headed  7-inch  shot  has  frequently  iienetrated 
a  four  and  a  half  inch  plate  placed  at  an  angle  of  45  degrees.  The  fol- 
lowing aket«h,  in  which  the  Palliser  and  Whitworth  7-ineh  shots,  on  a 
scale  of  an  inch  to  a  foot,  are  seen  impinging  on  a  four  and  a  half  inch 
jdate  at  an  angle  of  45  degrees,  will  show  that  the  point  of  the  former 
cannot  possibly  cat«h  until  the  friction  on  the  impinging  shoulder  has 
Bade  the  rear  end  of  the  shot  swing  about  10  degrees  to  the  left.  The 
ntomentom  thus  imparted  to  the  rear  and  heaviest  end  of  the  shot  will 


PaUiMT  uid  WUtworth  7-iiioh  shot. 
^Uiy  it  Tonnd  with  the  same  result  as  shown  in  Pig.  1,  in  spite  of  tlie 
'Bifistance  offered  by  the  metid  it  may  scoop  out.  The  latter,  on  the 
*^er  hand,  bites  at  once— «ut8  like  a  chisel  or  gonge,  destroying  the 
''Bflistaace  of  the  plate  in  detail,  and  going  cleau  through  on  a  line  almost 

'  t]f.  1  (nja  7h  fi^iaor,  ^m  which  our  diagram  ia  copied,)  HIiutntM  what  may  happen 

'■Ma  the  eODTex  inrfaoa  ii  obliqnelj  stmck  nnder  condiiioiu  which  enable  the  point  of  the 

^M  Is  utch  withoat  boldln^,  and  Uie  uis  of  Sgnra  to  tarn  Ihroagb  a  certain  angle,  as  while 

^'>  Mntre  of  gravity  is  passing  from  o  to  t>',  or  a  little  beyond,  dnring  all  which  period  the 

,     ^fval  point  conUnnes  to  Gicavate  bj  its  forward  aide  ooly  i  the  other  not  b«ing  eipoied  to 

>    ^T  pnaanre  from  the  solid,  and  the  obliqne  direction  of  the  traDilatire  Telocity  of  the  shot 

k    ^^'>f  •noh  that  thongfa  the  interior  hce  of  the  plate  may  be  bolged,  the  amio  is  so  maeh 

'      *<>Uqne]  J  in  adrance  of  the  shot  that  the  latter  doee  aot  penetrate.  *  *  The 

^*I*  tf  fl|;vn  Tiddly  li  wheeled  round  into  the  poeition  at  o",  and  thence  to  0'",  when  the 

*^ft  fllM  off  with  ita  base  at  first  foremost  in  the  direction  of  o'"  t. 
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parallel  with  the  flight  of  the  shot.    It  thus  appears  that  the  cupolas  ut 
Monitors  and  sloping  sides  of  ships  like  the  Dunderburg  have  little  te 
fear  from  Palliser  shot,  and  even  the  roll  of  an  iron-clad  in  a  modenftr 
seaway  will  impart  such  an  angle  to  her  sides  as  will  give  a  large  per- 
centage of  protection  against  these  projectiles. 

Some  writers,  both  English  and  American,  contend  that  at  long  ran^Bi 
the  line  of  trajectory  will  be  such  that  the  shot  will  strike  almost  M 
right  angles  to  the  plate,  on  the  sloping  side  of  a  ship,  thus  neutraliini 
the  advantages  claimed  for  this  method  of  construction.  But  at  tUi 
point  the  shot  has  lost  too  much  of  its  velocity  to  effect  penetradfia 
Penetration  demands  a  high  velocity j  not  a  high  trajectory^  and  a  hi^ 
velocity  for  a  shot  aimed  at  alow  mark  implies  point-blank  firing  or  voy 
little  elevation. 

The  Palliser  shell,  if  shell  it  may  be  called,  has,  as  we  have  shown,! 
head  more  pointed  than  the  shot,  but  owing  to  the  brittleness  of  tk 
metal  used  the  sides  must  be  very  thick,  and  therefore  it  carries  an  insif- 
nificant  bursting  charge.  For  the  7-inch  gun  it  is  under  two  pounds,  vA 
for  the  9-inch  gun  under  four  pounds.  The  metal  of  the  shell  breaks  op 
in  passing  through  a  plate  of  moderate  thickness,  so  that  by  the  time  it 
reaches  the  backing  it  has  ceased  to  be  a  shell.  The  jwwder  therefore 
of  the  biu*sting  charge  being  unconflned,  rarely  does  much  damage. 

ACCURACY  OF  THE  PALLISER   PROJECTILES. 

To  the  second  point,  accuracy,  we  have  already  adverted  when  speak- 
ing of  the  Woolwich  guns.  We  did  not  intend  to  bring  a  chargv  <rf 
indifferent  firing  against  the  guns  themselves,  but  gave  some  fact*  to 
show  that  when  firing  Palliser  shot  the  accuracy  was  very  indifferait. 
A  report  of  some  experiments  with  Palliser  guns  and  shot  made  in  Sep- 
tember* appeared  in  the  Standard,  at  the  time,  and  was  evidently  writttt 
by  a  friendly  hand : 

"And  now,"  says  the  \\Titer,  "  came  the  most  interesting  evont  of  tke 
day,  the  tnal  of  Major  Palliser's  converted  guns.  Tlie  first  was  a  Si- 
pounder  rifled  muzzle-loading  gun  converted  by  the  insertion  of  a  wroagkt 
iron  tube  from  a  32-pounder  cast-iron  gun  of  58  hundred  weight.  The 
range  was  500  yards,  and  the  target  was  the  ^  Warrior,'  No.  22.  Tk 
charge  used  was  10  pounds  of  powder,  with  a  Palliser  84-pound  sbeB 
filled  with  a  bursting  charge  of  17  ounces.  The  first  shot  was  in  fytA 
line,  but  the  elevation  was  rather  t(H>  great.  The  shell  just  misscnl  tk 
top  of  the  target,  and  striking  a  bolt  in  some  heavy  woodwork  bi*hiiii 
buried  itself  in  fragments  in  the  timber.  The  se<*ond  sliell  struck  tk 
target  on  a  sound  spot  3  feet  11  inches  from  the  lower  rigbt-luiJ 
comer,  passed  through  the  4J-incli  plate,  and  was  there  bn)ken  on  t** 
of  the  ribs  of  the  inner  skin,  which,  liowever,  was  not  broken,  tliiM^rh* 
part  of  the  timber  backing  was  driven  into  matchwood.     Tlie  estiuwl^f^ 

^  Siuce  this  date  the  accuracy  of  theee  g^ns  has  been   improved  bj  l«iigtlieiiiiif  tWi^ 
about  one-seventh. 
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force  of  impact  of  this  shot  was  45  tons  per  inch  of  circumference.  The 
third  shot  ever  fired  from  this  gun  caught  the  target  at  the  upper  right- 
hand  comer,  14  J  inches  from  the  right  side,  and  29  inches  from  the  top.'' 

The  writer  evidently  breathed  more  freely  when  the  shot  caught  the 
target. 

"The  fourth  shot,  which  was  fired  at  No.  28  target,  had  a  little  too 
much  elevation,  and  only  punched  a  bit  about  half  its  own  diameter  out 
of  the  upper  edge  of  the  target,  which  there  is  no  doubt  it  would  have 
penetrated  had  it  struck  fair.  It  was  now  nearly  half  past  5  o'clock,  and  it 
became  necessary  to  cease  practice  for  the  day.  This  morning  the  pro- 
gramme will  be  resumed  and  completed.  Among  the  experiments  to-day 
will  be  one  to  ascertain  the  respective  range  and  accuracy  of  Pallis^ 
shot  with  long  and  short  heads,  and  with  a  reduction  of  windage.  Forty 
xoonds  will  be  fired  altogether,  with  charges  of  22  pounds,  at  3  degrees 
and  5  degrees  elevation." 

These  experiments,  for  some  reason  or  other,  have  not  been  reported 
in. The  Standard. 

The  above  guns  were  rifled  on  the  Woolwich  system,  the  twist  of  which 
may  not  sufftce  for  very  long  ranges,  but  at  moderate  distances  the  firing 
(before  the  Palliser  shot  in  its  present  form  was  adopted  as  the  national 
projectile)  was  very  respectable.  Keferring  to  a  "  Report  on  the  trial  of 
rifled  guns,  June,  1865,"  submitted  to  Parliament,  we  find  the  ordnance 
select  committee  saying : 

"  The  particular  object  of  the  experiment  was  to  ascertain  if  possible 
whether  the  smaller  stud,  which  in  the  French  system  is  situated  behind, 
but  in  Major  Palliser's  plan,  as  tried  in  the  Woolwich  gun,  is  placed  in 
fiont,  contributes  to  accuracy  by  assisting  to  rotate  the  shot,  or  only  by 
preventing  its  oscillation  in  the  bore.  To  test  this,  the  smaller  stud  which 
was  in  front,  and,  as  intended  by  Mfyor  Palliser,  ought  to  give  rotation 
near  the  muzzle,  was  very  much  reduced  in  size,  in  the  expectation  that 
it  would  not  touch  the  driving  edge.  An  examination  of  the  shot  after 
their  r^5overy  shows  that  this  expectation  was  not  realized ;  the  smaller 
studs  are  all  worn,  and  evidently  took  the  rifling.  So  far,  therefore,  the 
object  of  the  exi)eriment  was  not  answered,  but  the  practice  is  of  some 
imix)rtance  in  support  of  the  committee's  recent  recommendation  of  this 
mode  of  rifling." 

The  following  minute  is  then  given:  20  shells  filled  with  sand  and 
plugged,  100  pounds;  charge,  20  pounds;  elevation,  5^  T. 
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The  committee  add  that  "  the  uniformity  of  this  practice  is  remarkable, 
aud  it  has  been  but  seldom  exceeded,"  and  after  giving  a  table  of  20 
experiments  with  other  guns,  including  the  breech-loading  Armstrong 
the  shunt,  and  Scott  guns,  they  say,  "the  committee  do  not  desire  to  lay 
too  great  a  stress  upon  a  single  example  of  very  good  shooting,  but » 
the  merits  of  the  Woolwich  system  of  rifling  are  still  under  consideratioB 
they  beg  to  add  the  foregoing  practice  to  the  record.'' 

From  these,  and  other  e\idence  that  could  be  adduced,  it  is  clear  thit 
the  recent  indifterent  firing  of  the  Woolwich  guns  with  Palliaer  pIoje^ 
tiles  is  due  more  to  the  shot  than  to  the  gun.  To  obtain  the  ogival  fon 
of  head  best  suited  for  penetration  with  the  white  metal  of  the  PalliBfr 
lAot,  the  bearing  of  the  shot  ha«  been  greatly  shortened,  which,  witti  tke 
insufficient  spin  consequent  upon  a  slow  twisty  originates  and  keeps  wp 
for  a  time  the  wobbling  motion  already  commented  on.  This  deftct 
might  be  obviated  by  lengthening  the  shot,  but  that  would  increaie  iti 
weight  and  diminish  its  velocity,  which  latter  is  especially  essential  to  its 
penetrative  capacity.  At  the  moderate  striking  velocity  of  900  or  1/WD 
feet  per  second,  which  after  all  is  that  most  likely  to  prevail  in  aetui 
conflict,  it  is  presumable  that  the  hard-metal  shot  with  the  ogival  besd 
would  expend,  proportionately,  a  greater  amount  of  the  work  it  contained 
on  its  own  destniction,  than  at  the  higher  velocities  attained  at  the8ho6 
buiyness  exjxTimeiits. 

Ill  alliuliiig  to  heavy  rifled  ordnance  generally,  we  have  8i>oken  of  tlie 
British  government,  in  having  adopted  thesis  weapons  exclusively  for 
their  naval  armaments,  as  "putting  all  their  eggs  into  one  basket.'^  TV- 
ordnance  select  committee  seem  to  think  that  so  far  as  their  shot  is  cod- 
ceriied  thc»y  will  be  costly  and  troubl(\some  ''eggs"  to  transport,  **Tlie 
supply  of  rifled  projectiles,"  they  say,  "will  always  be  limite<l  from  their 
bulk  aii<l  weight  aud  cost.  It  is  not  to  lye  exi)ected  that  they  will  1* 
expended  so  freely  as  round  shot,  which  will  also  be  good  enough  for 
instnuttioiial  and  other  i>uq)oses,  and  can  be  canie<l  in  any  desirable 
quantities.''  The  committee  here  refer  to  the  firing  of  niuiid  Hhot  tram 
rifled  guns,  but  such  shot,  from  the  small  calibre  of  the  guns,  will  l)e  veiy 
harmless  missiles  against  armor  plates, 

SIIRAPNELL  AND  SEGMENT  SHELL. 

Tlie  ordinarv'  service  shrapnell  shell  which  was  tested  agiiinst  thf 
Segment  shell  (invented  by  Sir  William  Arinstrong)  at  the  Annstron;;  awl 
Whitworth  trials,  is  slioA>ni  in  tli(*  collection  of  the  laboratory-  drimrt 
nient  of  the  Woolwich  ars(»iial.  Fig.  1  n^pn^seiits  this  sht»ll  in  s«Mti<>n. 
The  ignition  is  regulated  by  a  time  fiis(»  which  fin»s  the  chargi*  at  th» 
base  of  the  shell.  The  explosion  lm»aks  away  the  thin  head,  si'iidin;:  thf 
bullets  forwanl  with  a  force  as  if  flred  from  another  cannon.  Fijr. -i* 
the  Arinstrong  segment  shell,  the  s<iuan»  pi(H'es  or  segments  of  irhi«*l 
are  scattered  by  the  bursting  charge.  The  following  table  of  v\\n'Ti 
ments  with  these  shells  at  the  Armstrong  and  Whitworth  trials  show? 


^  results.    The  shells  were  made  to  strike  a  screen  so  as  t' 
!  at  tlie  required  distance  iu  front  of  tli«  targets;  the  shells  t' 
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:e  the  screen  at  various  heijjhts  ttoiii  the  jtronnd  iij»  to  10  feet.  Con 
ion  fiises  were  used  at  this  trial. 
"Practice  with  Whitworth  slirapnell  and  Armstrong  segment  sliells: 
»  of  target  face  27  ft.  x  9  ft.,  except  at  the  800  yards  range,  when, 
flie  latter  rounds  at  50  yards  burst,  there  was  an  increase  of  three 
making  54  ft.  x  9  ft.  face;  at  the  100  yards  burst,  the  area  of 
was  increased  to  72  ft.  x  9  ft.  2  iu.  thick." 
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There  is  reason  to  believe  tliat  tlie  ranges  of  these  tables  ought  to  be 
reversed,  otherwise  both  have  done  greater  damage  at  800  yards  thanit 
tiOO  yards.  The  sbrapnell  and  segment  are  nearly  aUke  as  regards  the  ntis- 
ber  of  hits  in  the  70  roimda,  the  numbers  being  respectively  2,772,  aid 
2,669,  bnt  the  throngh  hits  of  the  shrapneU  are  2,406  to  1,640  of  the  segment 
PAHACHUTE   LIGHT-BALL. 

To  merely  mention  the  v* 
rions  projectiles  exhibited  in 
the  Exhibition  woold  occap; 
a  considerable  space,  lite 
case  of  the  laboratory  d^ 
parhntnt  of  the  Woolwi* 
arsenal  alone  contains  shout 
a  thousand  different  piccei, 
aectionn,  &o.,  cliietly  relatii| 
to  project  lies,  cartridges^ 
fozes.  Itcontains  ruundaol 
cylindrical  shot  of  ^-ario« 
sizes  and  kinds,  in  8h<Ht,i 
samjile  of  nearly  oveiy  akoc 
and  shell  used  in  the  Britidi 
ser\-ice.  There  are  afadl  mi 
sections  of  sliell,  segBteni 
and  sharimell  charged  ami 
empty,  spherical  and  di>- 
pliragm,  mortar  and  liquid 
shell,  besides  rocketH,BmotF 
balls,  and  signal  lights.  A 
8i»ecimen  of  almost  *v«j 
article  produced  in  the  b- 
boratory  department  is  o- 
hibitediu  this  case.  Amov 
these,  a  parachute  light-bJ 
(lO-iuch)  is  especially  intw- 
esting.  It  isa  hollow  spbrR 
of  thin  iron  {about »  qnsiW 
PotaAnioURU-WW  of  an  inoh  thick)  endoriv 
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ft  thinner  shell  made  in  two  halves,  and  lightly  fostened  together.  In  the 
lower  or  permanent  half  of  the  inner  shell  is  a  pecoliar  illuminating  com- 
poimd,  and  in  the  upper  half  a  parachute  of  thin  cotton  is  snngly  stowed. 
Ilie  ball  is  fired  from  a  mortar,  with  a  light  charge,  so  as  to  reach  a  point 
over  the  enemy's  works,  when  a  time  fnze  ignites  a  small  bursting  charge 
which  throws  away  the  ont«r  shell,  and  the  npi>er  hall'  of  the  inner,  thus 
freeing  the  parachute.  The  parachute,  to  which  the  lower  half  of  the  shell 
is  attached  by  lines  and  small  chains,  (the  latter  next  the  shell  so  as  not 
to  be  burned,)  expands  and  slowly  descends,  while  the  illuminating  com- 
pound, which  has  been  ignited  by  the  bursting  charge,  lights  up  Uie 
surrounding  country.  This  compound  bums  for  a  space  of  about  three 
minutes,  and  so  illuminates  the  enemy's  works  that  any  operations  under- 
taken under  cover  of  night  are  detected.  The  woodcut  on  page  130 
reprraents  the  parachute  light-ball  immediately  after  the  explosion  of 
Qie  bursting  charge,  and  the  expansion  of  the  parachute. 

WHITWOHTH  CASE-SHOT. 

In  the  a4JoiDing  building  Mr.  Whitworth  shows  various  specimeus 
(rf  his  common  case-shot,  the  effectsof  which  have  already  been  referred 
to  and  illustrated  by  a  diagram.  This  projectile,  or  rather  collection  of 
pnyectiles,  consists  of  a  thin  metallic  shell,  filled  with  bullets  as  shown 


■  Rection  oa  A  B.  Wbilworth  eaw-aboL 

in  the  wood-cut.  The  space  between  the  bullets  are  filled  with  rosin  to 
keep  them  in  position.  Tlie  case  is  weakened,  as  shown  at  a,  a,  a,  cross- 
section,  to  facilitate  its  breaking  on  lea\'ing  the  gun ;  and  in  order  to 
render  this  certain,  the  cap  C,  which  is  not  pushed  or  driven  home  before 
loading,  has  as  much  taper  as  suffices  to  open  or  split  the  shell,  when  the 
freed  bullets,  which  keep  pretty  well  together,  produce  an  effect,  at 
from  200  to  500  yards,  similar  to  that  of  a  well-concentrated  charge  of 
small  shot  from  a  fowling-piece. 

If  a  projectile  of  this  description — each  internal  sphere  being  a  per- 
enseion  shell  instead  of  a  solid  shot — could  be  used  in  our  15  or  20-inch 
guns,  Che  effect  on  anything  butan  iron-clad  would  be  terrible,  especially 
at  short  ranges.  Even  against  iron-clads  they  would  makefearful  havoc 
on  the  deck,  besides  having  a  good  chance  of  entering  at  the  portholes, 
especially  such  hopper-shaped  portholes  as  those  of  the  British  iron- 
dads."  Hercnlee",and  "  Penelope."    Snch  projectiles  could  otv\^  \»  %x«& 
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with  advantage  from  smooth-bore  guns  of  large  calibre ;  they  are  not 
rifle  projectiles ;  if  any  spin  were  given  to  the  case  before  it  breaks  up, 
it  would  have  the  effect  of  scattering  the  shot,  and  a  case  fired  from  th€ 
small  bore  of  a  rifled  cannon  of  the  ordinary  size  would  not  contaii 
shells  of  sufticient  capacity.  A  case  two  feet  long,  suited  to  the  bore  <rf 
our  15-inch  guns,  would  contain  12  spherical  shells  of  six  and  a  half 
inches  diameter,  each  of  which,  being  one  and  a  quarter  inch  thick,  would 
contain  a  bursting  charge  of  rather  more  than  two  pounds  of  powder. 
Such  a  case-shot  would  weigh  about  650  pounds. 

GUN-COTTON. 

Before  closing  these  hasty  remarks  on  projectiles,  a  kindred  subject- 
gun-cotton — demands  a  passing  notice.    Many  who  have  suffered  man 
from  the  deleterious  than  the  explosive  effects  of  ^^villainous  saltpetre,' 
hoped  that  the  Exhibition  of  1867  would  throw  more  light  than  it  is 
likely  to  do  on  the  subject  of  exi)losives.    Messrs.  Thomas  Prentice  & 
Co.,  of  London,  who  three  years  ago  established  a  factory  for  the  purpose 
of  preparing  gun-cotton,  according  to  the  Austrian  process,  under  the 
inspection  of  Baron  Lenk,  show  a  varied  supply  of  this  explosive,  chiefly 
made  up  for  sporting  purposes.    Baron  Lenk,  an  Austrian  general  officer, 
has  been  miremitting  in  his  endeavors  to  bring  the  preparation  of  gon- 
cotton  to  perfection,  and  Professor  Abell,  F.  E.  S.,  director  of  the  chem- 
ical establishment  of  the  British  war  depariment,  considers  that  BaruD 
Lenk's  improvements  "contribute  importantly  to  the  production  of  a 
•thoroughly  luiiform  and  pure  gim-cotton."    A  full  inquiry  into  a  subject 
that  has  engaged  the  attention  of  scientific  men  for  20  years  would 
greatly  exceed  the  limits  of  this  report.    Therefore  we  merely  give,  in 
the  words  of  the  exhibitors,  the  advantages  which  they  claim  for  their 
gun-cotton  for  military  and  naval  purposes : 

"For  purposes  of  artillery'' — 1.  "The  same  initial  velocity  of  the  pnv 
jectile  can  be  obtained  by  a  charge  of  giui-cotton  one-fourth  of  the 
weight  of  gunpowder.  2.  There  is  no  smoke  from  the  explosion  of  gun- 
cotton.  3.  Gun-cotton  does  not  foul  the  giui.  4.  It  does  not  heat  the  gnn 
to  the  injurious  degree  of  gunpowder.  5.  It  gives  the  same  velocity  to  the 
projectile  with  much  smaller  recoil  of  the  gun.  6.  Gun-cotton  will  pnv 
duce  the  same  initial  velocity  of  projectile  with  a  shorter  length  of  barrel 
7.  In  projectiles  of  the  nature  of  explosive  shells,  gun-cotton  has  the 
advantage  of  breaking  the  shell  more  equally  into  much  more  numeixHb 
pieces  than  guniwwder.  8.  When  gun-cotton  is  ustnl  in  shells  instead 
of  gunpowder,  one-third  of  the  weight  of.  the  latter  produces  double 
the  explosive  force."  "For  naval  warfare,"  "Wliere  guns  are  ck*f 
together,  as  in  the  batteries  of  ships,  the  absence  of  smoke  removes^  the 
great  evil  of  the  firing  of  one  gun  impeding  the  aim  of  the  next,  and 
thus  gun-cotton  fsvcilitates  niphl  firing." 

The  summing  up  of  the  general  advantages  concludes  as  follows: 
^  The  patent  gun-cottou  has  the  peculiarity  of  being  entirely  ft^e^  from 
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the  danger  of  spontaneous  combustion,  and  it  is  constant  and  unaltera- 
ble in  its  nature.''  The  above,  of  course,  is  from  an  advertising  circu- 
lar, but  if  a  tithe  of  the  advantages  here  put  forth  will  stand  the  test  in 
practice.  Baron  Lenk  and  Messrs.  Prentice  &  Co.  will  have  earned  the 
gratitude  of  every  son  of  Mars. 

EXPLOSIVE  EIFLE  BULLETS. 

There  is  still  another  class  of  projectiles  in  the  Exhibition  which  we 
might  perhaps  have  passed  sub  HlentiOj  but  for  the  fact  that  an  inventor 
of  this  class  of  missiles  has  been  paid  a  considerable  sum  of  money  as 
a  reward  for  his  invention  by  a  prominent  European  goverument.  We 
allude  to  explosive  rifle  bullets.  Some  experiments  have  been  made  in 
Paris  this  summer  with  these  projectiles,  (in  this  case  a  French  inven- 
tion,) when  one  of  these  bullets  burst  in  the  heart  of  an  oak  plank,  eight 
inches  in  thickness,  breaking  itself  into  five  fragments,  and  tearing  the 
plank  to  pieces.  Such  a  bullet  lodging  in  a  limb,  if  it  did  not  shatter  it 
so  as  to  cause  the  wounded  soldier  to  bleed  to  death,  would  certainly  in- 
flict such  pain  as  would  be  tantamount  to  unnecessary  cruelty  arid  tor- 
ture ;  for  the  jagged  fragments  of  the  exploded  bullet  would,  on  the 
explosion,  take  a  course  through  the  flesh  as  erratic  as  their  form  is  irreg- 
ular, and  thus  prevent  them  from  being  probed  or  removed.  Many  a 
wounded  soldier  has  lived  for  years  with  a  bullet  in  his  body  or  his  limbs, 
and  has  after  a  time  suffered  but  little  inconvenience  from  it,  and  thou- 
sands who  have  lost  limbs  altogether,  like  England's  great  Admiral,  and 
many  in  our  own  cotmtry,  have  done  the  state  and  mankind  good  ser- 
vice after  they  were  maimed.  But  such  would  seldom  be  the  case  with 
wounds  inflicted  by  the  jagged  and  ever-tormenting  splinters  of  an  explo- 
sive bullet.  Any  torpedo  that  would  sink  a  ship  of  war  or  even  a  fleet 
^^  of  ships  by  a  single  explosion,  or  any  projectile  that  would  sweep  away 
whole  battalions  at  once,  would  be  hailed  as  a  welcome  means  of  short- 
ening the  horrors  of  war ;  but  no  such  feelings  are  awakened  by  contem- 
plating explosive  bullets  for  small-arms.  Such  missiles  must  ever  be 
classed  with  poisoned  arrows  or  any  other  hellish  contrivance  that  will 
enable  men  to  kill  rather  than  cure  the  wounded.  Explosive  bullets, 
such  as  those  referred  to,  will  never  tend  to  shorten  wars.  By  doing 
away  in  a  great  measure  with  the  necessity  for  taking  care  of  the  wound- 
ed, soldiers  after  a  battle  will  be  less  frequently  brought  together  to  look 
after  their  suffering  and  disabled  comrades  and  bury  the  dead — solemn 
duties,  which,  by  apx)ealing  to  our  better  nature,  often  lead  to  a  cessation 
of  hostilities  and  sometimes  bring  about  a  lasting  peace.  During  the 
late  war,  when  certain  ladies  applied  to  General  Sherman  for  x)ermis8ion 
to  go  to  the  front  to  attend  to  the  wounded,  the  general  in  granting  their 
request  said:  "  It  is  not  necessary  for  me  to  say  to  ladies  in  your  posi- 
tion, that  in  administering  relief  to  the  wounded  soldier  no  distinctions 
are  to  be  made."  "I  feel  sure,"  he  added,  "  that  you  will  never  ask  a 
wounded  soldier  whether  he  is  friend  or  foe,  before  grant^^  \m£L  ^xslOcl 
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assistance  as  it  may  be  in  your  power  to  render."  Such  sentiments  u 
these,  which  teach  us  to  pray  that  God  would  have  pity  ux>on  all  prison- 
ers and  captives,  not  only  tend  to  mitigate  the  evils  of  war,  but  bind  peo- 
ple together  in  union  and  friendship  after  a  war  is  ended.  They  are  dia- 
metrically opposed  to  the  spirit  that  originates  and  employs  explosive 
ritle  bullets  and  poisoned  arrows  in  our  day,  or  that  which  in  ancient 
times  made  conquerors  drag  their  captives  at  their  chariot  wheels. 


CHAPTER  VI. 

ARMY  ACCOUTREMENTS,  ETC. 

Britisb  Section— Iron-band  Gabion  Tents— Soldier*s  Cloak-tent— New  Kit 

Bag — ^Army  Telegraph  Signals. 

BEITISH  SECTION. 

The  exhibit  of  anny  accoutrements,  and  the  sundries  that  go  to  make 
up  the  ma<;hinery  and  necessaries  for  the  transport  and  maintenance  of 
armies,  are,  with  one  or  two  exceptions,  very  meagre  and  commonplace. 

In  all  that  i)ertains  to  the  care,  transport,  and  relief  of  the  wounded 
the  collection  of  the  "  International  Society  for  the  Belief  of  Wounded 
Soldiers,"  and  that  of  the  United  States  Sanitary  Commission,  exhibited 
by  Dr.  Evans,  leave  little  to  be  desired.  The  British  war  department 
not  only  exhibit  all  that  is  new  and  interesting  in  war  material,  but 
everything  calculated  to  illustrate  the  every-day  life  and  exercise  of  the 
soldier  in  every  branch  of  the  service.  Not  only  is  a  soldier's  barrack - 
room  exhibited  with  lavatory  and  water-closet  attached,  but  a  hospital 
ward  with  ordinary  furniture  and  convenience*— lavatory,  bath  room  and 
closets.  There  is  also  a  married  soldier's  quarters,  and  a  room  in  which 
are  articles  used  in  the  soldier's  recreation-room,  such  as  draughts, 
chess,  and  bagatelle  boards.  Another  room  is  devoted  to  gymnastic 
exercises,  all  the  paraphernalia  of  which — dumb-bells,  clubs,  single- 
sticks, foils,  &c. — are  shown.  In  the  park  adjoining  the  building  con- 
taining the  munitions  of  war  are  exhibited  a  two-stalled  stable,  and  the 
heads  and  points  (of  the  well-known  Prussian  type)  used  in  cavalry  e^ter- 
cise.  Within  the  building  are  specimens  of  twelve  different  kinds  of 
Bwords  and  cutlasses,  which  have  been  and  are  now  used  in  the  service. 
Admiral  Farragut,  on  being  shown  this  collection,  selected  a  cutlass 
which  he  said  was  the  same  as  that  used  in  the  United  Sta^tes  navy  when 
he  entered  the  service ;  and  the  non-commissioned  officer  in  charge  said 
that  "  the  same  cutlass  was  in  use  in  the  British  navy  now,"  having  out- 
lived many  attempts  to  sui)ersede  it  by  more  showy  but  less  handy  .wea- 
pons. It  is  a  cutlass  with  a  very  slight  curve,  and  a  simple  bow  guard. 
The  British  war  office  museum  at  Paris  is  not  limited  to  the  display  of 
made-up  war  material,  such  as  we  have  described,  but  it  contains  sam- 
ples of  nearly  every  nail  and  screw  in  the  service.  On  the  sides  of  two 
hexagonal  trophies,  about  five  feet  in  diameter  and  twelve  feet  high,  are 
arranged  a  sample  of  all  the  tools  supplied  to  the  different  trades — 
— "carpenters,  shoemakers,  farriers,  shoeing  smiths,  bricklayers  and 
masons,  Coopers,  tailors,  wheelers,  collar-makers,  pioneers,  miners,  camji 
equipage,  and  picketing." 
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Learing  tlie  general  i'e\iew  of  this  coilet-tion,  wliich,  nlthouifb  \i»  I 
sesMitig  QiiK'li  tliut  ia  intriiiHieull.v  exuelleut,  would,  perhaps,  have  I 
more  itih'reHtitig  if  les»  nf  what  in  eomnifliii^)1iU'e  hail  been  t-xhibited,  i 
paHs  oil  to  notice  such  of  the  exhibits  bb  may  iM>sae88  some  uuvollj  « 
excellence  entitling  them  to  special  attention. 

IRON-BAND    GABION. 

Some  iron  band  gabktnti  {g/i  * 
vaiiized  iron)  inveDt^nl  by  Qnar 
teiiiia(<t«r  Joues,  of  the  Unyti 
Eugiiieere,  have  attnurinl  a 
giMxl  deal  of  att<'iiti*)ii.  They 
(■tm«i8t  of  liHiids  of  h(K)]i-iniu 
about  three  inches  wide,  intw 
la^'ed  with  light  wooden  latlut. 
a»  represented  in  our  wood-cut. 
The  bands  are  foruie4  into  ■ 
iKHtp,  and  eaeh  being  pre[HiR<l 
for  a  Htiid  anrl  slot,  or  button 
und  button-hole  joint,  they  Mf 
eiuiily  i)ut  together.  ThiKjnik 
ion.  in  the  al>Benoe  of  wooikii 
laths,  can  be  coiistmftetl  « 
rods  or  wandi)  of  any  toQ|[li 
woo<l.  Several  ex|>frinn'nt» 
have  been  made  with  it  in  Enc 
land,  but  it  has  not  yet  bf«i 
adopted  in  the  fiorvi^,  ihr 
'"'""''"'"'  K"*"""'  splinters  fi'om  the  iriMi  hiwp* 

iH'Uig  considered  a  souree  oi  greater  danger  than  the  shot  of  the  euMiiy. 
On  the  inner  slopes  of  iui  earthwork  they  might  render  goiKl  wrvice. 
with  less  danger  t«  the  defenders.  A  bridge  coustmctwl  chiefly  of  thrit 
bands  is  re))re8ented  by  a  photograi)h  ot  one  actually  built  aw  an  expoi 
nient.  This  bridge  consisted  of  eight  belts  or  susgH-nding  chains  of  houp 
iron,  connected  lengthwise  by  swivel  screw  joints.  Upon  these  i-Juu» 
or  beltH  was  laid  a  ttoor  of  timber  planking.  This  e3U>^'riuienlal  hndc* 
WHS  100  feet  long  and  eight  wide,  and  had  a  deflection  of  four  fi^  tlim 
inches.  It  reipiired  07:i  bands  disisised,  as  stated,  in  eight  Itmnflt 
L>1  bands  in  length,  and  four  in  thickness;  and  3ol>  t>olt«,  uul»,  ami 
washers  were  employed  in  its  construction.  The  weight,  iiicladiif 
su[H-rstructure,  was  r),0C7  ]Kainds,  and  the  bn-nkiiig  weight  19  UH^ 
It  wits  constnicted  by  two  non-conniiissioned  oUicers  »ti<l  '.i'2  iiw>n.  in  rft 
bonis,  iind  was,  on  the  whole,  considei-ed  siilHciently  salinfactory  to  h- 
iido|it(il  in  the  engineering  bi-iineh  of  the  service.  So  materials  for  «t- 
iTJtl  bridges  of  this  sort,  with  suitable  anchors,  form  part  of  the  nird»i 
(f/Hipuge  of  the  British  army. 
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Near  by  stands  an  armorer's  field  equipage,  with  forge  and  vice-board 
complete,  the  whole  not  occupying  more  than  5  by  3  feet  of  superficial 
space.  The  tool-chests  are  evidently  contrived  for  convenience  of  trans- 
port, being  only  about  12  or  14  inches  deep,  about  two  feet  wide  and 
three  feet  long. 

The  adjoining  case  contains  a  complete  display  of  the  fire-arms  manu- 
£EM^tured  at  Enfield ;  it  not  only  includes  the  various  service  guns,  con- 
verted on  the  Snider  system,  but  specimens  in  the  rough  and  finished  of 
Uie  several  parts  of  each,  with  the  necessary  tools  for  their  manufacture. 
These  parts  being  identical  in  each  piece  render  the  duties  of  the 
armorer,  who  is  supplied  with  them  finished,  comparatively  easy.  Per- 
haps in  no  country  but  our  own  is  this  adherence  to  systematic  construc- 
tion so  rigidly  followed  as  in  England.  But  long  before  the  division  of 
labor  which  such  system  implies  prevailed  in  the  manufacture  of  clocks 
and  other  wares  in  America,  it  had  taken  deep  root  in  England,  where, 
over  a  century  ago,  it  took  ten  men  to  make  a  common  pin.  The  same 
range  of  show-cases  contain  model  figures  dressed  in  the  several  uni- 
finrms  of  the  service,  among  which  is  one  of  white  linen  for  native  Indian 
and  other  troops  located  in  tropical  dimes.  It  has  a  cheerful  appear- 
anoe,  and  in  countries  where  long  spells  of  dry  and  warm  weather  prevail, 
this  uniform  will  be  highly  prized;  still,  in  variable  climates,  like  that 
of  most  of  the  southern  States,  especially  during  such  camx)aigns  as 
those  which  our  troops  passed  through  in  the  late  war,  it  would  soon 
lose  its  spotless  whiteness,  while  it  would  be  inferior  for  the  bivouac  and 
camping  out  to  colored  woollen  clothing. 

TENTS. 

In  the  matter  of  tents,  there  is  nothing  specially  interesting  in  the 
British  section  save  a  hospital  tent,  which,  for  completeness  and  the  pro- 
tection and  comfort  it  affords  to  its  inmates,  has  no  superior  on  the 
Champ  de  Mars.  This  tent  is  double  throughout,  with  ventilating  aper- 
tures so  arranged  that,  while  they  admit  of  a  free  circulation  of  air,  they 
effectually  keep  out  the  rain.  It  is  similar  in  shape,  though  somewhat 
larger  than  the  double  tent  used  in  the  United  States  service.  Indeed, 
the  chief  difference  consists  in  the  roof  only  of  the  latter  being  double, 
while  this  is  double  throughout.  Still  it  is  not  much  heavier  than  the 
American  tent;  when  the  latter  is  made  in  two  halves  to  lace  together, 
the  extra  ends  almost  make  up  for  the  canvas  necessary  to  make  the 
doable  sides  of  the  English  tent. 

The  speedy  recovery  of  the  sick,  and  consequent  increased  percentage 
of  effective  troops,  dex)ends  in  a  great  measure  on  the  completeness  of 
the  hospital  arrangements ;  for  results  of  an  enlightened  treatment  ot 
the  sick  during  a  campaign  will  be  subject  to  the  same  laws  that  govern 
like  matters  in  i)ermanent  quarters.  In  1857  the  British  government 
appointed  a  royal  commission  to  inquire  into  the  sanitary  condition  of 
the  army,  and  they  found  that  ^^in  England  the  proportion  of  mftw<^\ir 


stautly  sick  is,  at  certaiii  stations  where  improved  coiistractions  haro 
beeo  adopted,  less  than  half  the  a^'e^a^e  iiimiher  under  treatment  befixi 
accommodation  was  provided  on  the  scale  now  considered 


SOLDIEE'8    CLOAK-TENT. 

Betbre,  however,  entering  directly  upon  the  sauitary  phases  lllastrattd 
in  the  Exhibition,  a -neat  and  convenient  field  or  bivouac?  tent  desemi 
to  be  mentioned.     It  is  formed  with  the  cloaks  of  the  two  soldiers 
are  to  sleep  under  it.    The  material  of  these  cloaks  is  a  Unu  waterprart 
linen  cloth,  dyed  blue,  and  has  the  appearance  of  the  blouses  worn  bf 
the  French  day-laborer.  Tht 
rid^  of  the  tent  (of  wbkK 
we  give  a  woodcut)  isformel 
by  buttoning  Hie  edges 
the  cloaks  together.     T 
other  edges  are  fastened 
the  ground  by  pegs,  gud  t 
tent  is  kept  up  at  eaeh  p 
by  the  soldier's  musket 
sword.     This   simple  a 
unique    contri^'aIlcef   wbi 
provides  »  roof  in  a 
night  to  everTj'  soldier, 
iH'en  awarded  a  medal 
forms  part  of  the 
of   the   government   of  tl 
Netherlands. 

The  Fn-nch  anny  t<iil 
like    the    BritisR,   tan  W 
shatM'd,  {tent«  nfcri,)  wjtti 
eaves  pinnwi  to  the 
they  are  generally 
8tnii'te«l  tbr  eight  men, 
erampeil  (iunrt<T«  they 
owing  to  the  want  of  ht 
room.   The  French  also  rt 
a  store  tent,  with  racks 
brea'l,    which,     whil«    ll 
keep  it  off  the  ground 
Boldlei'i  clo«k.tent.  out  of  the  reocli  «)f 

insects,  would  make  the  bread  hard  and  drj-  if  kept  any  length  of 
Outside  of  this  tent  is  an  oven,  the  floor  of  which  is  the  natnnU 
of  the  grotiud,  faced  with  a  coating  of  clay.  The  sitlea  and  roof,  al 
13  inches  from  the  ground,  are  formed  of  bent  sheet-iron,  having  a ' 
resembling  an  oniiniiry  stove  door,  but  rather  larger. 
Jii  the  private  British aettion, "Mi. Scott  Tucker  exliibil«B 
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trhich  he  claims  the  following  advantages :  First,  that  it  is 
the  ordinary  bayonet;  second,  it  is  not. so  liable  to  the 
^'  crossing;"  and  third,  that  it  can  be  carried  in  front,  and 
will  be  more  easily  got  at  in  action.  The  first  advantage 
'alue  in  the  sense  that  ^^  every  little  helps,"  for  the  entire 
present  bayonet  is  only  about  a  pound,  while  its  length,  in 
ixed  bayonets,  will  not  be  any  detriment  to  breech-loaders. 
's  bayonet  is  about  half  the  length  of  the  one  now  used, 
^s,  ^'  is,  in  good  hands,  long  enough  for  all  practical  pur- 

NBW  KIT  BAG. 

ement  that  promises  greater  relief  to  the  soldier  (not 
Paris,  however)  has  been  tried  in  the  British  army  and 
0  be  eminently  satisfactory.  It  relates  to  a  new  way  of 
mapsack  and  accoutrements,  which  will  probably  be  intro- 
lection  with  the  substitution  of  breech-loading  for  muzzle- 
-arms.  (See  woodcut.)  A  committee  was  appointed  to 
:he  effects  of  the  present  system  of  accoutrements  on  the 
infantry  soldier,  and  in  their  report  as  noticed  in  the  Stand- 
e: 

Qt  campaigns,  especially  the  Bohemian  and  Italian  of  1866, 
is  of  the  utmost  x)ossible  importance  to  husband  in  every 
hing  power  and  endurance  of  the  soldier,  whilst  the  intro- 
e  breech-loading  system  compels  the  soldier  to  carry  an 
lie  amount  of  ammunition  in  consequence  of  the  greater 
le  fire  which  takes  place.    The  latter  necessity  of  course 

an  increase  of  the  weight  already  carried,  unless  some 
jractlDg  provision  be  made.  The  committee  set  to  work  to 
eight  of  the  carrying  apparatus  (knapsack)  as  much  as 
to  distribute  the  weight  absolutely  required  to  be  carried 

as  to  give  the  muscles  of  the  chest  wall  and  all  the  shoul- 
:ee  play.  The  weight  that  a  soldier  is  compelled  to  carry, 
f  the  carrying  apparatus,  the  rifie,  the  haversack  for  pro- 
•  bottle,  and  blanket,  varies  from  20  to  23  pounds,  and  is 
dlows:  The  kit,  (whose  contents  differ  from  those  of  the  old 
3mission  of  trowsers  and  blacking,)  6  to  7  pounds;  the 

pounds;  ammunition,  90  rounds,  (the  fidlest  amount 
to  10  pounds;  the  canteen,  1^  pound;  the  bayonet,  1 
ng  a  total  of  from  22  to  24  pounds.  On  ordinary  occasions 
ion  might  be  carried.    The  weight  of  the  carrying  appara- 

reduced  from  10  pounds  2  ounces  to  4  pounds  3  ounces. 
)  mode  in  which  the  kit  is  recommended  to  be  carried:  the 
is  discarded,  and  in  place  of  it  a  bag  is  introduced;  this  is 
)wn,  and  suspended  from  a  leather  yoke,  similar  in  princi- 
lise  proposed  some  time  ago  by  Sir  T.  Trowbridge.    The 
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weight  of  the  kit  bag  is  distributed  in  three  directions :  1.  l%e  yoke,  by 
means  of  straps  passing  before  and  behind  to  stads  on  the  yoke.  2.  To 
the  large  bone  connecting  the  two  hips.  3.  And  to  the  belt  by  means  oi 
additional  straps.    The  weight  of  the  ammonition  is  also  distribated." 

The  committee  have  recommended  the  use  of  two  long  and  nairow 
pouches,  each  capable  of  holding  30  rounds,  and  made  of  soft  leather. 
In  time  of  peace  one  only  would  be  worn,  exactly  in  front  of  the  wwrt- 
belt,  and  suspended  from  the  yoke.  In  time  of  war  two  would  be  wotb, 
and,  in  addition,  two  small  pouches  in  the  kit-bag  for  ten  rounds  e«A 
have  been  made,  and  these  might  be  filled,  and  ten  more  loose  roundi 
would  be  contained  in  a  little  bag  worn  on  the  right  side.  The  greateoit 
is  worn  on  the  back,  and  strapped  to  the  yoke.  The  new  carrying  appt- 
ratus,  at  all  events,  is  about  six  pounds  lighter  than  the  old  knapsack,  and 
as  far  as  the  health  and  comfort  of  the  soldier  is  concerned,  the  noni 
mode  in  which  the  weight  is  carried  ofiEers  an  immense  advantage  OTtr 
the  old  system  in  every  way. 

ARMY  TELEGRAPHY  AND  SIGNALS. 

In  the  matter  of  signals  and  army  telegraphy,  the  Austrians  make  the 
best  display  in  the  Exhibition.  The  advantages  derived  ftt)m  the  use  of 
the  telegraph  during  the  Franco-Italian  war  of  1859,  and  during  our  om 
ci\41  war,  have  led  to  the  organization  of  telegraph  trains  in  most  of  the 
European  armies,  and  to  the  adoption  of  equipments  specially  suited  to 
army  telegraphy.  Of  the  collapsing  drum,  the  cone,  the  shutter,  and 
other  well  known  devices  for  signalling  by  daylight,  it  is  not  our  inten- 
tion  to  speak.  The  Austrians  exhibit  a  signal  apparatus,  which  consi^ 
of  a  pole  .about  20  feet  high,  ha^^ng  three  disks  of  about  nine  inches  ii 
diameter  aiTanged  in  the  form  of  an  equilateral  triangle  at  the  top.  The 
two  lower  disks  are  moved  by  one  handle,  and  the  top  one  by  another,  *) 
as  to  turn  either  surfaces  or  edges  to  the  front.  Tlie  messages  are  traiw- 
mitted  by  displaying  surfaces  or  edges  in  different  positions.  It  i* 
claimed  that  the  use  of  three  disks  facilitates  the  communication,  but,(« 
the  other  hand,  an  alphabet  different  from  the  Morse,  or  other  telegraph 
alphabet  in  common  use,  has  to  be  employed.  They  also  exhibit  draw 
ings  of  a  lamp  with  a  Drummond  light  and  reflector,  which  is  intended 
to  illuminate  the  ground  surroimding  the  point  of  observation.  The  light- 
ing up  of  Fort  Sumter  at  the  distance  of  a  thousand  yards  has  led  some 
military  authorities  to  believe  that  this  will  be  an  effective  ap])arata9  rf 
great  value  during  siege  operations,  to  the  defending  as  well  as  the 
attacking  parties.  But  though  a  stream  of  light  can  be  turned  fcM*! 
long  period  on  a  given  point,  the  source  of  light  will  always  fonn  a  good 
mark  for  the  guns  of  the  enemy,  whilst  a  parachute  light-ball,  like  thU 
previously  described,  if  it  only  burns  for  a  few  minutes,  doe«  not  reveil 
the  position  of  those  using  it. 

In  electric  telegraphy  for  war  purposes  the  Austrian  government  an? 
the  most  extensive  exhibUot^  \  but  though  they  show,  in  apparatus  ^ 
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drawings,  various  examples  of  their  telegraphic  equipment,  they  did  not 
use  them  in  any  case  during  the  late  war  with  Prussia.  They  have  hith- 
erto been  used  only  experimentally.  The  equipment,  though  light  and 
portable,  cannot  be  got  into  working  order  without  considerable  loss  of 
time.  The  following  extract  from  an  able  article  in  The  London  Standard 
will  sufficiently  explain  the  working  arrangement: 

^^The  central  station  is  contained  in  a  handsome,  yellow  painted  square 
carriage  on  four  wheels,  and  harnessed  for  four  horses,  very  like  a  small 
li^ht  omnibus,  the  interior  of  which  is  fitted  up  as  an  office,  with  writing- 
table,  pigeon-holes,  and  other  conveniences,  and  into  which  the  termi- 
nals of  all  the  lines  in  communication  are  brought,  and  from  which 
despatches  to  all  out  stations  can,  of  course,  be  directed  by  the  chief  oi>era- 
tor  attached  to  the  staff;  the  main  object  of  the  field  telegraph  being  to 
maintain  the  headquarters  of  the  commander-in-chief  in  constant  com- 
manication  with  the  telegraph  of  the  State.  The  requisites  are  well 
horsed  carriages,  portable  instruments,  and  a  trained  staff  for  the  erection, 
manipulation,  supervision,  and  demolition  of  the  field  lines.  The  prin- 
cipal carriage  station  is  a  regular  telegraph  office,  from  which  the  service 
can  be  commenced  as  soon  as  the  line  is  finished,  and  wherever  it  may 
Bnd  itself.  ^Nevertheless,  these  carriages  have  been  latterly  abandoned 
[>n  account  of  their  weight,  and  only  apparatus  is  taken,  an  office  being 
astablished  at  the  first  place  affording  sufficient  shelter.  The  Austrian 
ftutborities  lay  great  stress  on  the  maintenance  of  a  military  telegraphic 
M>rps,  as  possessing  the  triple  advantage  of  constantly  increasing  the 
legree  of  perfection  of  military  telegraphic  proceedings — of  familiar- 
izing the  army  to  this  novel  branch  of  warfare  and  of  obtaining  also, 
inder  the  fire  of  the  enemy,  results  which  could  only  be  exacted  from 
loldiers,  and  never  from  civilians. 

**The  apparatus  adopted  is  the  magneto-electric  instrument  of  M. 
ICarkns,  of  Vienna,  and  is  considered  to  present  this  double  advantage — 
kliat  the  telegraphic  communications  take  very  little  time  in  transmis- 
don,  and  that  it  is  itself  very  portable  and  does  not  require  any  fluid 
lattery. 

**  The  field  lines,  consisting  of  gutta-percha  covered  copper  wire,  are 
round  round  the  drum  fixed  to  a  small  hand  carriage,  mounted  on  two 
trheels  about  a  yard  in  diameter,  and  the  frame  of  which,  about  five  feet 
long,  has  a  folding  leg,  upon  which  to  be  rested  when  not  in  motion. 
rhere  is  also  a  V-shape  guide  wheel  for  keeping  the  wire  central  in 
[laying  out  and  winding  in.  Two  men  serve  the  machine.  The  field 
:;elegraph  is  a  magneto-electric  apparatus,  with  alphabetical  dial  and 
ndex  handle  of  familiar  construction,  and  a  receiver  beside  it  on  the 
lame  table,  which  is  formed  by  the  box  enclosing  the  apparatus.  This 
lK>x  stands  on  two  folding  legs,  and  a  portion  of  its  side  opens  out  hori- 
Bontally  into  a  seat  supported  on  one  folding  leg  for  the  operator.  One 
iide  of  this  seat  is  padded,  so  that  when  the  whole  affair  is  folded  up 
Compactly,  the  porter  or  soldier  may  carry  it  more  conveniently  by  strata 
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oomlng  over  his  ahonldera.    A  laige  vmbveDfty  wUh  long  haodfe,  ii|» 
vided  ibr  staokfiig  into  fhe  ground,  and  farming  »  sort  <rf  tent  or 
Itar  the  tdegmph  operator.    The  pdes  ibr  etovnting  tlie  field  Unn: 
tiie  gronnd  aie  canied  in  honed  iragonOy  and  a  aort  <rf  lavgeiioai 
bar ia provided ibrmaldng the hoieaibr their inaertion.    Ihgenaral,] 
a  dii^*iB  conaidered  neeetway  Ibr  aetting  np  m  length  of  two 
leagnea  (1|  myriametrey  or  about  0  milea;)  but,  under  &Tonlde 
tiona— tan  flat  gronnd,  and  withoat  obatadea,  and  iritfa  atrmgy 
aoldiera^-fhia  may  be  done,  it  ia  aaid,  in  two  homa.    Hie  inaaUm 
beU-ahaped  onpa  of  india-mbber  ftied  on  to  iron  forlced  ▼eitieil 
IStf  anna  of  which  are  attached  to  the  poata;  over  the  indi»-nithri 
podied  a  c^i  of  glaaa  round  a  ring  in  wiiioh  the  wiro  ia  twiafeed.' 

Tlie  Anatriana  alao  nae  a  Mofaereoorder,withelookwQQrkina< 
jbnn*    Beoording  inatnunenta  poaaeaa  advantagea  over  moat  rf 
Boropean  nwthoda  in  aocoraoy  and  qieed,  aa  weU  aa  in  liie  nion 
ant  particDlar  of  leaving  a  leoord  of  liie  meaaageb    Tlie  greater: 
aibElity  which  devolvea  on  the  operator  when  meaaagea  are 
tenda  to  care  in  their  tranamiaBion,  and  in  militaiy  telegiapha, 
thia  ia  moat  important^ 

The  advantagea  of  tdegrqihy  in  the  field  are  inoaksnlable;  if 
wiree  are  properiy  laid,  tlie  headqnarteraof  any  oneCotpBor«agr( 
tiutmgh  the  networic  of  wirea,  be  placed  in  rapid  eommniuoalioa 
any  corpa  at  a  distance,  and  tlma  the  greatest  of  the  evils 
on  the  separation  of  two  parts  of  an  army,  the  ignorance  of  each 
movements,  may  be  avoided. 


CHAPTER    VII. 
SANITARY  EQUIPMENTS. 

BHBTA  CoNYEinnoN-— Count  Breda*8  Pahkiers— British  Field  BiEDiciNE-cHE&rr— 

Wheeled  Littbrs^Ambulances. 

THE  GENEVA  CONVENTION. 

• 

The  sanitary  equipments  exhibited  in  1867  evince  a  great  advance  in 

liis  philanthropic  direction,  as  compared  with  any  past  exhibition.    The 

fforts  of  the  United  States  Sanitary  Commission  daring  the  war,  and 

he  admirable  collection  of  Dr.  Evans,  at  Paris,  render  any  lengthy 

otice  of  these  matters  unnecessary  in  this  report.    The  American  col- 

MStion  is  supplemented,  but  not  excelled,  or  even  equalled,  by  that  exhib- 

bed  under  the  auspices  of  the  ^'International  Society  for  the  relief  of 

he  Wounded,"  (La  socUtS  de  seeours  aux  hlessSs  Militaires  dee  Arm^  de 

^!erre  et  de  MerJ    The  society  originated  in  suggestions  arising  from 

he  insufficiency  of  the  military  arrangements  for  the  relief  of  the 

rounded  during  the  Italian  campaign  of  1859,  and  more  especially  at  the 

lattle  of  Solferino.    It  is  guided  in  its  operations  by  the  principles  laid 

lownat  an  international  conference  held  at  Geneva  in  October,  1863,  and 

\j  the  regulations  embodied  in  the  convention  of  1864.    The  conference 

f    1863  was  brought  about  by  a  committee  of  the  Soci^t4  d'Utilit6 

^ublique,  of  •Geneva,  of  which  M.  Durant,  the  author  of  a  work  entitled 

•Un  Souvenir  de  Solferino,"  was  the  promoter  and  secretary.    It  con- 

emplated  the  formation  of  national  committees  to  minister  to  the  neces- 

ities  of  wounded  soldiers,  and  to  supply  and  maintain,  in  time  of  war, 

rolonteer  attendants  in  aid  of  the  military  administration  of  armies  in 

lie  fteld. 

The  Geneva  convention  of  1864  has  facilitated  the  working  of  these 

committees  by  establishing  the  neutrality  of  field  hospitals,  equipment, 

xulitary  hospitals  in  actual  use  as  such,  and  of  the  sick  and  wounded 

therein.    It  also  provides  that  the  hospital  attendants  and  the  personnel 

employed  in  the  transport  of  wounded  shall,  while  non-combatant  and 

aolely  occupied  in  these  duties,  participate  in  the  neutrality.    Private 

kiouses  devoted  to  the  accommodation  of  wounded  are  also  to  be  respected, 

i&nd  inhabitants  who  assist  the  wounded  are  also  to  be  protected  and 

exonerated  from  a  share  of  the  contributions  of  war  which  may  be 

imposed.    It  was  part  of  the  project  of  the  originators  of  the  movement 

to  give  the  national  committees  a  status  during  a  campaign,  independent 

of  the  military  administration^  but  this  suggestion  was  likely  to  be 

attended  with  so  much  inconvenience,  and  gave  rise  to  so  many  objec- 

^ous,  that  it  was  not  noticed  in  the  convention,  which  only  recognizes 

*^he  neutrality  of  military  hospitals  and  their  personnel,  m^^iVxviKfliL^^  ^^ 
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course,  the  volunteer  attendants  acting  under  military  regulations,  and 
officially  recognized  by  the  general  officer  in  command  of  the  army. 

All  the  great  European  powers  have  now  signed  the  convention,  and 
the  fact  that  within  the  last  year  Austria,  and  within  the  last  moDtt 
(July)  Eussia,  have  become  parties  to  it,  would  appear  to  prove  that  ill 
principles  are  consistent  with  the  autocratic  military  system.  The  med- 
ical regulations  of  the  French  army  contemplate  the  assistance  of  tk 
^'  Soci^t^  de  secours  aux  blesses  Militaires,"  in  aid  of  the  military  admii- 
istration.  Acting  on  resolutions  agreed  to  at  the  conference  of  18©, 
national  committees  of  the  societies  were  formed  in  most  of  the  Euro- 
ropeaii  states,  and  those  of  Prussia,  Austria,  and  Denmark  were  caDed 
upon  to  practically  perform  their  functions  during  the  campaign  of  IS&k 
The  good  results  attending  the  operations  of  the  Prussian  committee 
during  the  campaigns  of  1865-'66  have  gained  for  it  the  special  patron 
age  of  the  government,  the  Queen  and  Grown  Princess  taking  a  penoml 
interest  in  the  subject. 

The  committee,  besides  furnishing  each  army  corps  with  a  proportioi 
of  volunteer  nurses,  (more  than  600  Prussian  ladies  acted  as  such,)  pm* 
cured,  with  funds  raised  by  voluntary  subscriptions,  supplies  of  medical 
comforts,  dressings,  &c.,  to  the  value  of  over  2,000,000  of  ftancs.  Tlieae 
supplies  were  periodically  despatched,  under  the  personal  directicm  of 
members  of  the  society,  to  the  different  theatres  of  war,  and  were  that 
dispensed  to  wounded  and  sick  soldiers  \\ithout  distinction  of  nation. 

It  has  been  estimated  by  some  that  the  lives  of  40  per  cent,  of  Xho&t 
who  have  perished  on  the  field  of  battle  in  recent  wars — many  froa 
thirst,  hunger,  or  cold — could  have  been  saved,  had  it  been  possible  to 
remove  them  without  delay  to  places  where  their  wants  could  have  beea 
attended  to  in  safety. 

Tlie  exhibits  of  ambulance  equipments  to  accompany  an  anny  id  the 
field  comprise  medicine  chests,  medical  appliances,  inatrument8  for  med- 
ical officers,  stretchers,  litters,  cacolets,  ambulance  couveyancea,  &<•.,  of 
patterns  which  have  been  used  during  the  late  Eun)i)ean  and  Americai 
wars,  as  well  as  others  shown  by  the  French  and  English  governments, 
and  by  manufacturers  and  persons  interested  in  the  subject.* 

The  several  articles  may  be  classed  as  follows: 

1.  The  ai)pliance8  for  dressing  wounds  on  the  field  of  battle,  ami  fcr 
the  removal  of  woimded  men  to  the  field  hospitals,  which  are  u^uaQv 
established  immediately  iii  rear  of  the  {irmies  engaged. 

2.  The  ecjuipment  of  field  hospitals  or  "ambulances,"  and  the  coovi^- 
ances  specially  constructed  for  the  removal  of  sick  and  wounded  dmhai 
the  march  of  a  column,  or  to  a  fixed  hospital  or  ship. 

3.  The  means  for  removing  sick  and  wounded  from  temi>oraiy  to  ge«* 
eral  hosi)itals  by  railway  and  other  land  conveyances. 

>  From  a  valuable  paper  by  Major  Leahy,  of  the  British  Royal  Eo^oeen,  we  9^^ 
description  of  some  of  the  most  interesting  exhibits  in  this  class. 


TIUNlTIOKa   OF   WAS. 


COUNT  BREDA'S  PANNIERS. 


LOonnt  F.  de  Breda,  oue  of  the  seeretarieB  of  the  "Soci^t^  de  serours," 
to^'iog  {-.arefully  studied  the  equipuieut  in  iise  in  the  Fi-eneh  and  other 
jpniefl,  has  al»o  coUect«d, 
MT  tlie  euusidexation  of 
pe  interaational  comimt 
w,  a  large  number  of  oL 
^etsof  the  {Hit teruH winch 
wared  tu  him  to  bu 
mt  worth}  of  tousidura 


'he  pHiiiiiers  in  Goniit 

collection    have 

aiTOD^ed    by     Mi 

Ea4.h    18   torn 

in  itJu^lt  and  besidi  s 

leuts     II  lid     uiedl 

les,  contaiui:)  dresHiufTB 

|P'250womidh,  the  linen, 

Mf  &c.,  being  (.umiireHu 

ft  ao  tts  to  oiciip>  about 

if   the    8)>ace    ukiuIIj 

piired.    Tlie  casei  aie 

of  wicker  work  and 

Vered  with  leather 

are    hghter    than 

ioden  canteens,  and 

'  afl'ord  more  Beenrity 

lecoateuts.    It  is  said 

;  one  of  those  exliib- 

ba»been  thrown  Irom 

Second   floor    window 

jboot  i>\jiiry  U)  the  Iwt- 

tfa«rein.    The  weight 

each  pannier  complete 

Oxmt  90  imnnds. 

addition  to  the  pan- 
,  Mr.  Arraidt  has 
isngetl  knapsaeks  to 
the  dressings,  &c,, 
we  immediately  requir- 
,  on  the  Held  of  battle, 

intended  t«  be  carried  UntiBli  fii'ld  mi-cliiint-ilipBi 

r  the  hospital  attendants  of  infantry  regiments.    The  knap^cks  weigh 
poandR,  and  ooDtain  dressings  for  »0  wounded. 
10  X  w 
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BRITISH  FIELD  MEDICINB-CHEST. 

There  are  several  examples  of  field  medicine-chests  exhibited,  hot 
attention  is  more  especially  directed  to  the  two  army  mediciiie-pannioi 
exhibited  by  the  British  government  [see  woodcut  on  page  145]  and  totk 
model  pannier  proposed  by  Count  Breda.  The  former  are  basketsooveni 
\\ith  hide,  and  together  contain  a  very  comi>lete  assortment  of  medidMi 
and  of  medical  appliances  and  comforts.  *  The  contents  are  coiivenientilj 
arranged  and  securely  packed,  but  they  have  not  been  selected  witk 
8i)ecial  reference  to  the  requirements  of  the  wounded.  Bottles  contui- 
ing  poisonous  drugs  are  constructed  so  as  to  be  readily  distiugnisM 
from  those  holding  more  simple  preparations.  The  panniers  will  fin 
an  operating-table.  Their  weight  is  180  pounds,  In  connection  with 
them  is  shown  a  ^^  Medical  Field  Companion,"  a  kind  of  pouch  oontHi- 
ing  a  small  assortment  of  medicines  and  dressings.  The  weight  of  tliii 
pouch  is  11^  pounds,  and  is  intended  to  be  carried  by  hospital  attend- ' 
ants. 

Among  the  instruments  for  which  merit  is  claimed  is  a  ^^  conpe-botte/ 
or  knife  lor  cutting  off  the  boots  of  men  Wounded  in  the  foot. 

For  the  removal  of  the  woimdexl  from  the  field  of  battle  a  great  nm- 
ber  of  contrivances  have  been  proposed  and  exhibited ;  bat  a  large  pro- 
portion are  wanting  in  qualities  desirable  for  the  purpose.  There  i»  » 
one  example  which  combines  all  tlie  conditions  necessary'  to  produce  a 
good  litter,  and  which  may  he  stated  to  be — 

1.  Simplicity  of  construction,  with  means  of  taking  to  i>iei»es,  so  a^  to 
facilitate  tninsi)oii;  and  the  replacing  of  damagcMl  i)arts. 

2.  Lightness,  so  far  as  is  consistent  with  strength ;  cai>abilit>' of  beiii|[ 
carried  bv  one  man. 

3.  Means  of  placing  the  appliances  on  wheels,  with  goo<l  sprinpt  or 
susi)ension,  so  as  to  travel  over  rough  ground  with  e^sy  motion,  and 
thereby  facilitates  and  exixnlite  the  removal  of  wounded. 

4.  Cheapness  and  durability. 
A  stretcher  in  the  British  section  is  exhibited  by  Mr  George  Kedftird. 

the  poles  of  which  aie  in  short  lengths,  and  are  put  together  like  ttr 
joinings  of  a  fishing-rod ;  but  on  the  whole,  the  common  8trt»tcher,  (<tw 
sisting  of  two  poles  and  canvas  siicking,)  ustnl  in  the  Britisli  and  Anwri- 
can  armies,  appeiirs  better  adai)te<l  to  field  service. 

No  litter,  however,  can  be  satisfactory  which  requires  two  men  fortkf 
removal  of  one ;  and  attention  is  now  lK»ing  directed  t4>  wheeled  Httffl^ 
by  n)eanR  of  which  the  wounded  may  Ik»  removwl,  more  rapid]}'  ui 
with  less  fatigue,  by  half  the  number  of  men  required  for  carrying  tk 
ordinary  stret<'hers. 

WHEELED  LITTERS. 

In  the  Pnissian  section  of  the  ''Soi'iet^desecours"  collection  iii8lion 
a  wheeled  litter,  constructed  by  Messrs.  Neuss,  Berlin^  which  wm  mti 
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n  the  campai(fns  of  1865-'66,  and  which  ia  made  of  canvas  stretehed 
>etween  two  liglit  wooden  imjIch,  and  placed  on  springs  affixed  to  an  iron 
ale.  The  side  poles  are  provided  with  handles  at  each  end,  no  that  the 
itter  may  he  drawn,  pushed,  or  lifted.  It  is  provided  with  a  hood  to 
brm  a  protection  a^nst  raiu,  and  props  are  attached  to  the  poles  by 
neans  of  which  it  can  be  supported  in  a  horizontal  {vosition  when  at  rest, 
Liitters  of  this  i)attem  were  used  to  transitort  wounded  from  Diip)>el  to 
FTensborg  (a  distance  of  abont  2Q  miles)  in  18Ud,  and  it  is  said  that  a 
lumber  were  supplied  to  the  French 
BTuy  in  Mexico,  and  were  there  oon- 
ddered  to  have  advantages  over  the 
unle-Utters  used  in  the  French  ser  ^ 
rice.  The  litters  of  Messrs.  Neuss  }  J 
ire  light  (weight  about  110  pounds,)  1 
>at  do  not  admit  of  being  packed  in 
»  small  space,  and  are  not  so  simple  i! 
ji  construction  as  desirable. 

A_  wheeled  stretcher  will  be  found  } 
n  Count  Breda's  collection,  but  it  has  > 
no  springs,  and  admits  of  many  im- 
[>rovement6  in  detail.  , 

Messrs.  Fischer  &  Co.   exhibit  a  1 
rbeeled  litter  which  will  carrT,-  two  \ 
neu — one  lying,  the   other  sitting. 
[Touveyunces  of  this  kind  (see  en-  | 
j^raving)  were  proposed  by  Dr.  Neu- 1 
Idrfer,  an  Austrian  military  surgeon,  ^ 
lad  were  used,  it  is  said,  with  succ 
u  the  Schleswig-Holstetn  campaign  i| 
if  184*5.     The  example  shown  ap-  | 
lears  to  be  too  complicated  and  e 
lensive  for  military  piu^joses,  and  it  {' 
rouki  not  be  easy  to  place  a  helpless   i 
Kitietit  iu  it.    It  is  more  economical  [ 
n  labor  than  Xeuss's  litter,  and  if  \ 
be  construction  could  be  simplified 
night,  doubtless,  be  advantageously 
laetL 

The  British  war  department  show  a  jointed  stretcher  with  hood,  which 
ma  be  also  used  as  a  chair  or  bed.  This,  if  placed  on  wheels,  would 
le  a  good  type  of  litter. 

AMBULANCES. 

In  ambulance  wagons  there  is  a  great  variety.  The  French  govem- 
nent  show  two  ambulance  conveyances  now  in  use  experimentally,  viz., 
k  two-wheeled  cart,  weighing  650   iwunds,   intended  to  be  drawn.  \^-a 


Neudorfer'a  wheeled  li 
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one  horse ;  and  a  wagon,  weighing  2,050  pounds,  to  be  drawn  by  two 
horses. 

The  use  of  two- wheeled  carts  is  attended  with  disadvantages,  which 
render  it  undesirable  to  adopt  them  in  a  model  ambulance  equipment 
In  the  first  place,  the  motion  is  most  unfavorable  for  the  transport  of 
wounded ;  and,  if  the  cart  were  to  proce^ed  at  a  pace  quicker  than  a 
walk,  might  be  intolerable.  Secondly,  there  would  be  a  great  risk  of 
serious  accidents  to  the  wounded  if  the  horse  were  to  stumble  or  the 
shafts  to  break. 

The  new  pattern  wagon  shown  by  the  French  government  is  simply 
a  bad  omnibus.  It  will  carry  10  sitting,  or  two  men  sitting,  and  two  od 
stretchers.  It  does  not  appear  to  possess  any  of  the  qualities  peculiar 
to  a  good  ambulance  conveyance,  and  which  may  be  stated  to  be  as  fol- 
lows: 

1.  Very  easy  motion* 

2.  Convenient  arrangement  of  bed  and  seats,  with  sufficient  space  and 
ventilation. 

3.  Facility  for  mounting  and  for  inserting  the  stretchers  on  which 
badly- wounded  men  could  be  placed. 

It  is  also  very  desirable  that  the  wagons  si)ecially  constructed  for 
conveyance  of  sick  should  be  light,  so  a«  not  to  require,  under  the  ordi- 
nary circumstances  of  a  campaign,  more  than  two  horses,  and  that  they 
should  admit  of  being  easily  turned  ift  a  small  space. 

''  Of  the  special  conveyances  exhibited,^  sjiys  Major  Leahy,  **  none 
possess  the  conditions  desirable  in  ambulance  conveyances  to  a  jrreater 
degree  than  those  used  in  America,  examples  of  which  are  shown  in  Dr. 
Evans's  collection,  and  in  the  shed  for  the  exhibition  of  American  a^ciil- 
tural  machinery.  These  wagons  are  of  the  character  of  light  tour 
wheeled  caniers'  carts,  with  extra  springs  and  seats  to  adapt  thnn  to 
the  particular  use  for  which  they  are  intended  to  be  applied.  It  is  siiid 
that  this  class  of  wagon  was  adopted  after  the  trial  and  failure  of  the 
heavier  description  still  in  use  in  France  and  England." 

There  are  occasions  when,  owing  to  the  absence  of  roads  or  tracks  for 
wheeled  carriages,  it  is  necessary  to  emi>loy  i>ack-aninials  for  gi*neral 
army  transi>ort,  and  consequently  for  the  <M)uv(\vance  of  woundeil.  Xliis 
was  the  case  during  the  first  ()ccui)ation  of  Algeria,  and  it  is  still  nei'es- 
sary  to  have  recourse  to  pack-transport  for  sui>plies  sent  to  the  advaiuv^l 
l)osts  in  that  colony.  In  reference  to  this  necessity,  the  French  some 
years  since  organized  a  very  complete  field  ambulance,  the  st<»n»s  f<»r 
which,  as  well  as  the  sick,  are  carried  on  mules  si)ecially  trjiintnl  and 
selected  for  that  pnii)ose.  The  nuUe  train  for  an  exiK»diti(mary  coluiun 
of  1,0<)0  men  usually  consists  of  49  animals,  each  led  by  a  hospital 
att(Mi<lant  or  soldier  of  the  train ;  of  these,  ir>  are  allotted  ft>r  the  c<»n 
veyancc  of  e(iuii)nient,  and  33  for  that  of  sick. 

Th(»r(»  are  two  kinds  of  mule-litters — the  "cacolet,"  so  called  tWni  it^ 
resemblance  to  the  contrivances  used  in  conveying  milk  (**c4U]ue  ao 
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lait^)  and  the  liti^res.  The  former  is  a  kind  of  arm-chair,  one  being 
slung  at  each  side  of  the  pack-saddle,  in  which  the  sick  or  wounded 
soldier  sits  upright.  The  sexjond  is  a  couch  similarly  carried,  in  which 
the  man  lies  down,  and  is  protected  from  sim  or  rain  by  a  hood. 

Examples  of  "  cacolets"  and  "  liti^res"  are  exhibited  by  the  French 
government,  by  Dr.  Evans,  and  in  the  collection  of  "  Soci^  de  secQurs  f 
but  this  kind  of  transport  is  not  looked  upon  as  a  model  except  in  cases 
where  whe^ed  transport  cannot  be  available. 

The  Baden  committee  of  the  "  Soci6t6  de  secours"  exhibits  an  arrange- 
ment  for  susi)ending  the  litters  in  railroad  carriages ;  and  M.  Locati,  of 
Turin,  submits  a  plan  for  fitting  up  a  third-class  carriage  as  a  hospital 
wagon.  But  the  most  interesting  example  of  this  class  of  conveyance 
is  a  model  of  the  hospital  railway  cars  used  by  the  United  States  Sani- 
tary Commission,  and  exhibited  by  Dr.  Evans. 

The  whole  of  these  articles  are  being  examined  in  detail  by  an  inter- 
Qational  committee  of  the  "  Soci^t^  de  secours,"  which  has  been  charged 
with  the  task  of  proposing,  with  a  view  to  its  adoption  by  the  national 
committees,  a  model  equipment,  which  shall  combine  the  best  points  of 
Qie  patterns  exhibited  and  satisfy  the  requirements  laid  down  by  com- 
petent authorities.  As  this  committee  includes  among  its  members 
military"  medical  officers  delegated  by  the  governments  of  the  principal 
powers,  it  may  be  expected  that  military  ambulance  equipments  will  be 
organized  on  the  ;model  which  may  be  eventually  approved. 


CHAPTER    VIII.  : 

FORTIFICATIONS.  * 

Fbench  Section— British  Section— Martrllo  Tower— Experii 
Casemate — Chalmers    Shield- -Iron  versus  Granite — ^Effects 
Granite— PROTBcmoN  for  Stone-work- Thorneycroft  Bars—] 

•    Plate— J3i-uirH  Shield. 

FRENCH  SECTION. 

The  Exhibition  of  1867,  taken  as  a  whole,  is  very  complete 
relates  to  war  on  land  and  sea,  with  perhaps  the  single  e: 
fortifications.    Neither  in  models,  nor  drawings,  can  the 
branch  of  the  military  service  compare  with  th^  display  of 
heavy  ordnance,  or  iron-clad  ships. 

The  building,  or  tent,  of  the  French  minister  of  war,  con 
models  evidently  illustrating  the  wars  of  former  days, 
these  has  a  collection  of  Lilliputian  figures,  busily  engaged  i 
ing  a  rough-and-ready  wooden  bridge  across  a  little  creek 
real  water.  The  bridge  is  being  formed  with  round  logs  t 
the  stream,  with  transverse  planking  in  process  of  being  laid, 
of  a  fortified  valley,  though  without  any  details  of  eons 
several  nioilels  of  barrack  buildings,  are  more  interesting, 
great  question  of  fortifications  constructed  with  a  view  to 
(lestrnctive  iM>wer  of  ni<Mlern  artillery,  these  throw  no  light.  P 
of  Martello  towers,  and  other  stone  works,  in  the  act  of  cm 
l)i(H'cs  under  the  fiiv  of  heavy  cannon,  are  exhibited,  bnt  these, 
dently  meant  U)  illustrates  the  i>ower  of  the  guns,  not  the  eiidirt 
the  crumbling  8tnu*tun\s,  and  are  doubtless  exhibited  by  the  0^ 
rather  than  the  engineer  department.  i 

BRITISH  SECTION. 

MARTELLO  TOWER. 

In  the  British  Si*ction,  photographs  of  similarly  battered  Wfll 
exhibited,  chicfiy  illustrating  the  trial  of  the  Armstrong  iUunVhi 
70-ponnder  field-guns.  With  a  view  t4)  test  the  imwcr  of  tW 
against  stone  walls,  the  Armstrong  and  Whitworth  comnutt<^ol 
iwrmission  to  attack  a  3Iartello  tower  constructed  on  the  Siisael 
in  1804,  and  which  mounted  one  gun.    The  report  of  the  coininitlei 

''  The  toU\\  height  of  tlu?  t4)wer  was  31.5  feet ;  the  diameter  attf 
was  46  feet,  and  that  of  the  top  40  feet.  The  platform  upon  wbi 
gun  was  intended  to  be  mounted  was  carried  by  a  st^micircuh 
turned  from  a  pillar  \u  ttivi  ii^utT^  oi:  ikvt  tower^  four  feet  in  dianH 
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the  exterior  wall,  there  heing  about  five  feet  in  thickness  of  brickwork 
between  the  crown  of  the  arch  and  the  platform  of  the  battery  above  it. 

The  situation  of  the  tower  with  reference  to  adjoining  property  was 
such  that  conditions  of  safety  precluded  the  committee  from  firing  at  it 
from  any  direction  but  one.  All  three  guns  had,  therefore,  to  be  in  one 
battery,  which  was  750  yards  distant  from  the  tower,  and  as  a  conse- 
quence the  i>ortions  of  the  tower  allotted  to  each  gun  as  a  target  were 
somewhat  different,  and  as  the  brickwork  varied  in  thickness  at  almost 
ever>'  foot  of  its  height,  the  difficulty  of  obtaining  good  results  for  com- 
paiison  was  very  much  enhanced.  The  object  of  the  committee  not 
being  to  destroy  the  tower,  but  to  obtaiu  good  relative  penetration  for 
comparison,  the  firing  was  commenced  with  common  shell  filled  with 
sand. 

It  appeared  that  these  shells  fired  from  both  of  the  muzzle-loaders  had 
sufficient  power  to  pa«s  through  the  brickwork  where  it  was  seven  feet 
thick,  the  muzzle-loading  Armstrong  shell  being  found  unbroken  inside, 
and  the  Whitworth  shell  in  pieces ;  the  shell  from  the  breech-loader  pene- 
trated 4.75  feet  into  the  wall  where  it  was  7.25  feet  thick,  and  5.6  feet 
into  the  wall  where  it  was  about  6.4  feet  thick,  cracking  the  brickwork 
inside  and  knocking  away  three  bricks  of  one  course. 

A  shot  from  each  gun  struck  on  the  solid  part  of  the  tower  where  the 
brickwork  is  about  40  feet  thick;  the  hoUow-headed  shot  of  the  breech- 
loading  Armstrong  gun  penetrated  three  feet ;  the  solid  shot  from  the 
Whitworth  gun  parsed  through  7.25  feet  of  brickwork,  having  deflected 
downwards  and  broken  through  the  crown  of  the  arch ;  the  hollow- 
headed  shot  from  the  muzzle-loading  Armstrong  gun  penetrated  4.75 
feet.  All  the  measurements  of  penetration  where  the  projectiles  did  not 
l)a«8  through  the  wall  were  taken  to  their  bases. 

Only  one  live  shell  was  fired  from  each  gun  with  results  which  were 
capable  of  comparison,  after  which  the  tower  became  so  injured  that  the 
amount  of  damage  attributable  to  each  round  could  not  be  recorded. 

EXPERIMENTAL  GRANITE  CASEMATE. 

The  cliief  attraction,  however,  in  the  British  section,  connected  with 
fortifications,  is  the  series  of  photographs  which  illustrate  the  trials  of 
the  exi)erimental  granite  casemate  at  Shoeburyness  in  1865.  The  fol- 
lowing illustrated  account  of  this  experiment  is  abridged  from  number's 
"  Record  of  Modem  Engineering:" 

"  The  trial  of  the  granite  casemate,  represented  in  Fig.  1,  commenced 
on  the  16th  November  last,  and  was  conducted  by  the  Onlnance  Select 
.Committee,  assisted  by  Colonel  Jervois,  R.  E.,  and  Major  Inglis,  R.  E., 
Superintendent  of  Works  at  Shoeburyness.  This  structure,  with  its 
area  of  ahont  1,500  feet,  presented  five  distinct  features  or  combinations 
to  the  guns :  First,  the  granite  work ;  second,  the  compound  shield  A 
(Fig.  1 ;)  third,  the  solid  plate  shield  B ;  fourth,  the  right  or  ea«t  wing 
facing,  C ;  fifth,  the  left  wing  facing,  D.    The  granite  >notVl  ^^'e^  ^-owv 
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posed  cliipfly  of  masses  of  stone  of  trora  eight  to  tan  tons  weight  « 
Some  of  the  eourses  were  three  feet  in  thickness,  the  stones  being  ui^ 
or  ten  feet  in  length,  and  from  four  to  five  feet  in  width.    Tlie  eutil 
thi<!kuess  of  the  granite  wall,  inelnding  a  two-feet  lining  of  briekwai); 
was  1-f  feet. 


CHALMERS   SIHELD. 


o  _o    o     o     O     o 
o    o     o    o     o    o 


o    o    o     o    o    o 
o o  •  o    o    o    o 


"  Tlie  Rbield  A  lor  tl 
large  enihrasure,  12'  ]| 
8',  was  made  at 
Regent's  Canal  1 
WorkB.  It  had  a  fr 
{ilate  of  four  inc 
thiek,  and  a  baclLlng  t 
thin  iron  |>lat4-8  dg 
inches  deej).  their  onl 
edges  suptHMtiog  ll 
front  plate,  and  tin 
inner  bearing;  on  s  m 
ond  armoi-plale  of  ti 
inches  in  tbicknM 
This,  again,  rented  np 
a  ciisliiou  of  teak  ti 
b<<r  six  and  a  half  tsd 
tliick,  the  whole  ItMli 
on  a  skin  of  iuefa-in 
and  bound  t4>getl]«r  tl 
•^'J  bolts '  of  three  ioct 
diameter,  and  16  M 
of  two  ineliea.  all  harfi 
shallow  square  thnai 
The  skin  wan  attark 
to  two  strntA  lij-  donl 
augle-ltars  ti"  by  4^*  I 
!J",  and  streugthened  I 
siii  similar  lurs  nmnl 
lit  right  angles  U>  1 
stnits.  A  Htnttaft 
giixler,  IH  incfat«  ilm 
strengthened  the  abii 
iicroan  the  top  of  I 
.)ml>mMitre.  The  aOl 
to  which  the  shieU  I 
attaciied  renttid  n 


'  Thrte  bolt*  wrrc  made  af  Lowmoor  iion,  which  li  loo  much  llk»  itHil  In  Its  >i 
>t  >Dfficfeatly  6brouito  klkud  tiMV\\im\(»it«iMA  ^i*.lw  Impact  of  heavjr  ibmt. 
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bottom  plate  of  inch-iron,  three  and  a  half  feet  wide,  and  throagh 
this  plate  the  entire  mass  was  secured  to  the  stonework  by  10  bolts  of 
2J  inches  diameter.  The  backing  bars,  whei'e  cut  to  admit  the  passiige  of 
the  through  bolts,  were  bound  together  in  bodies  by  the  rivets  a.  Fig.  2. 
This  shield  owed  its 'origin  to  the  successful  trial  of  the  Chalmers  target 
ill  April,  1863,  and  the  recommendation  of  Lord  Palmerston,  who  intro- 
duced the  inventor  to  the  secretary  of  state  for  war.  As  originally  pro- 
posed, the  principle  was  the  same  as  the  Chalmers  target ;  but  at  the  sug- 
gestion of  the  late  iron  plate  committee,  and  the  engineers  of  the  war 
department,  it  was  altered  to  the  form  represented  in  the  accompanying 
diagram.  For  the  compound  backing  or  alternate  layers  of  timber  and 
iron  of  the  original  design,  the  present  backing  of  layers,  all  of  thin 
iron,  was  substituted,  on  the  ground  that  it  was  not  advisable  to  intro- 
duce such  a  perishable  material  as  timber  in  a  permanent  work.  Half 
of  the  shield,  therefore,  has  a  backing  of  plain  bars  8"  by  1'',  and  the 
other  half  has  bars  which  match  or  bind  into  each  other.  The  latter  were 
suggested  by  Mr.  Chalmers,  and  their  adoption  for  the  entire  shield 
would  only  have  added  about  £10  to  its  cost.  These  alterations^  while 
they  still  leave  a  cushion  of  timber  in  the  very  heart  of  the  structure, 
add  greatly  to  the  weight  and  cost  of  the  shield  without  improving  its 
powers  of  resistance.  This  shield  has  cost  over  £1,000,  independent  of 
the  consideration  paid  to  Mr.  Chalmers  for  the  invention  and  superin- 
tending its  construction ;  but  a  shield  of  the  same  size,  on  the  plan 
OTiginally  submitted,  (which  has  been  shown  to  offer  greater  resistance 
to  shot,)  would  have  cost  only  about  half  this  amount. 

**The  western  shield  B,  designed  by  Miyor  Inglis,  E.  E.,  superintendent 
of  works,  was  manufactured  by  Messrs.  John  Brown  &  Co.,  of  Sheffield. 
It  was  simply  a  solid  plate  of  13^  inches  in  thickness,  with  a  port-hole 
3  feet  by  2  feet  4  inches.  It  had  no  fastenings  or  backing.  At  top  and 
bottom  it  was  let  into  the  stonework  about  6  inches;  and  in  order  to  keep 
it  up  to  its  work,  it  was  further  supported  by  bars  of  railway  iron  imbed- 
ded in  the  stonework,  which  was  fluted  to  receive  them.  The  right  flank 
of  the  casemate  was  protected  by  the  cram|)ed  iron  facing  C,  generally 
termed  ^^the  puzzle,"  because  the  pieces  of  iron  bind  into  each  other  in 
tlie  manner  of  certain  puzzles  made  of  wood  for  the  amusement  of  clul- 
dren;  and  the  left  flank,  D,  was  protected  by  4rJ-inch  armor  plates,  backed 
with  timber  and  concrete.  The  entire  cost  of  this  experimental  structure, 
including  cost  of  trial,  was  about  £8,000.  The  battery  to  test  the  struc- 
ture was  placed  at  200  yards  distance,  and  consisted  of  the  following  guns : 
7-inch  shunt,  throwing  a  steel  shot  115  pounds  with  18  pounds  charge; 
S-inch  M.  L.  gun,  throwing  a  steel  shot  150  pounds  with  22  pounds  charge; 
9^inch  M.  L.  gun,  throwing  a  steel  shot  220  pounds  with  30  pounds  charge ; 
10-  inch  M.  L.  gun,  throwing  a  steel  shot  280  pounds  with  36  pounds  charge. 

**The  latter  charges  were  increased  to  41  pounds  when  firing  at  the 
cx>miK)und  or  Chalmers  shield  A.  Against  the  stonework  cast-iron  shot 
only  were  used. 
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EFFECTS  OP  SHOT  ON  GRANITE. 

"  It  is  not  necessary  here  to  give  a  detailed  acconnt  of  the  firing.  Tfc 
following  graphic  account,  from  an  able  article  on  ^the  Spithead  forW 
in  The  Saturday  BevietVj  gives  a  correct  sumpiary  of  the  results  of  tiie 
exi)erinient8 : 

" '  The  experiments  were  directed  to  two  distinct  objects :  first,  to  tMt 
the  comparative  resisting  power  of  the  two  shields;  and  secondly, to 
ascertain  how  long  the  huge  mass  of  granite  would  be  able  to  stand  Ar 
fire  of  the  formidable  battery.  In  order  to  approximate  more  closdj  to 
the  conditions  of  a  probable  attack,  the  charges  of  the  guns  were  rednoed, 
so  as  to  give  the  same  striking  velocity  as  if  they  had  been  fired  at  1,009 
yards — a  precaution  somewhat  lenient  to  the  fort,  though,  as  the  wsnll 
proved,  not  sufficiently  so  to  save  it  from  destruction.  The  practiee  oi 
the  shields  exactly  accorded  with  previous  exi)erience.  The  solid  plat* 
was  seriously  damaged,  and  a  few  more  shots  would  have  knocked  it 
fairly  away.^  The  Chalmers  target  stood  well,  as  it  has  always  door 
before ;  it  kept  out  all  the  shots,  and  suffered  no  great  injury  beyond  Ar 
snapping  of  several  of  the  bolts.  The  batteiy  was  then  turned  npoo  ftf 
masonry,  and  though  only  cast-iron  shots  were  useil,  the  first  blow  fiurir 
split  a  huge  mass  of  granite  far  in  the  rear  of  point  of  imjiact.  Still  tbr 
shot  did  not  get  through,  though  the  ultimate  fate  of  the  stmeture  might 
easily  Ik?  foreseen.  Two  rounds  from  the  four-gun  battery-  were  then 
completed.  Of  the  eight  shots,  one  missed  altogether;  but  the  other 
seven  struck  the  granite  walls.  Uixm  examination,  it  was  found  that  a 
great  part  of  the  casemate  was  a  heap  of  ruins,  and  that  one  of  the  nhotJ* 
had  forced  a  clear  i)assage  into  the  interior  of  the  work.  The  eonehisioii 
is  that  seven  well-directed  shots,  at  a  range  of  l,(K)0yard8,  will  snfBce 
to  annihilate  the  prqjei'ted  Spithead  fort«,  and  that  all  the  labor  and 
money  l)estowed  uiK)n  the  works  will  have  been  thrown  away,  uidess  ««»• 
better  mat<*rial  than  granite  can  l)e  found  for  their  construction.  •  • 
It  seems  ])retty  I'lear  that  the  granite  gave  way,  less  fnm\  the  destroetitw 
of  its  fiM*e  than  from  the  want  of  elasticity  which  made  the  whole  ma* 
crack  and  fall  to  pieces  under  the  blows  to  which  it  was  subjet^ted.  An 
iron  facing,*  unless  backed  by  wood  and  converted  into  armor  stn«;r 
enough  to  need  no  fuither  backing,  would  do  very  little  to  break  thr 
shock  upon  the  inner  wall  of  stone,  and  there  is  scarcely  room  to  dtmht 
that  the  first  experiment  up(m  it  has  finally  settled  the  fate  of  granite  aii 
a  material  for  a  first-class  fort.  If  it  were  certain  that  this  t»owliu«" 
would  1m>  accei)t<»d  without  reserve  and  without  delay,  there  wtmW  l» 
nothing  to  cause  alarm  in  the  failure  of  this  first  design  for  our  hariMf 


^  The  tbick-plato  sbieldf  which  was  virtually  disposed  of  at  the  fourth  round, 
by  a  total  of  765  pounds  of  metal,  propelled  by  106  pounds  of  powder ;  while  the  bsilt-^ 
or  Chalmers's  shield,  resisted  2,445  pounds  of  metal,  and  311  pounds  of  powder. — Jnny" 
Navy  Gazette, 

'  Such  as  tho  right  and  Wa  wings  C  and  D  of  Fig.  1. 
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^rtresaes,  but  it  is  Boinetimes  easier  to  demolish  the  stoutest  material 
han  to  batter  down  a  preconceived  idea.  Perhaps  in  this  particular 
istanee  the  failure  of  the  proposed  design  has  been  too  conspicuous  and 
CK)  startling  to  be  altogether  without  effect.  It  is  scarcely  conceivable 
ow  that  the  defences  of  Portsmouth  will  be  actually  built  of  material 
o  worthless  as  granite  has  proved  to  be;  but  it  is  quite  i>ossible  that  the 
ause  of  iron  versus  granite  for  the  defence  of  forts,  may  be  as  tedious  as 
he  cause  of  iron  versus  wood  wa«  in  the  construction  of  ships.  In  aU 
lie«e  matters  the  rule  seems  to  be  to  cling  to  an  old  prejudice  until  it  is 
4irly  battered  to  pieces,  and  we  only  hope  that  the  moral  resistance  of  the 
Tanite  theory  may  prove  as  feeble  as  the  physical  resistance  of  the 
iat4.^rial  itself.' 

^^  Granite  having  been  thus  effectually  disposed  of  as  a  material  for 
>rt8,  the  superstructure  of  the  works  at'Spithead  will  probably  be  chiefly 
f  iron ;  in  which  case,  reason,  science,  and  all  past  ex|)eriments  alike 
ngg^^t  that  a  large  portion  of  the  materia  should  be  composed  of  plates 
aviiig  their  edges  opposed  to  the  attacking  projectile.  An  arrangement 
Imilar  to  that  of  the  Chalmers  shield,  or  perhaps  a  compromise  between 
:•  and  the  ^  naval  armor,'  by  the  same  inventor,  referred  to  in  the  Record 
f  Modem  Engineering,  1863,  could  doubtless  be  extended  to  the  entire 
''alls  of  these  forts,  with  advantage  as  regards  resistance  to  shot,  and 
conomy  of  space,  if  not  of  cost,  as  compared,  with  granite." 

PROTECTION  FOR  STONE-WORK. 

The  ^^  arrangement"  suggested  in  the  closing  paragraph  of  the  Record 
rticle  had  previously  been  brought  forward  and  submitted  to  the 
liiglish  and  other  governments  by  Mr.  Chalmers.  It  consists  mainly  of 
double  series  of  iron  plates  placed  edgewise  and  running  at  right  angles 
>  each  other;  the  inner  series  alternating  with  planks  of  timber,  and 
lie  outer  composed  of  H-girders  forming  cells,  which  are  filled  with 
sphalt.  When  used  as  a  facing  to  protect  stone  works  already  con- 
tructed,  it  is  proposed  to  use  only  the  front  layer  and  the  second  plate, 
rith  a  cushion  timber  between  them  and  the  stone  face;  when  the  system 
» to  be  adopted  for  shields  to  protect  a  giui  mounted  in  a  stone  case- 
late,  or  in  earthworks,  the  above  method  is  to  be  applied  in  its  entirety. 
lie  following  description  from  The  Li^ndon  Standurdj  of  certain  experi- 
lental  structures  now  being  erected  at  Shoeburyness,  will  show  that 
his  system  has  been  received  with  favor  by  the  British  fortifications' 
epartment: 

"The  brick  and  granite  walls  are  covered  with  4J-inch  plates  about  12 
»et  long  and  3  J  feet  wide,  backed  by  four  ginlers  made  of  angle-iron  and 
{-plates,  concrete  about  5  inches  thick  being  ruti  in  between  the  plate 
ndjfche  girders."  The  system  here  describeil  is  almost  identical  with 
hat  of  Mr.  Chalmers,  the  main  difference  being,  that  the  government 
ngineers  use  concrete  instead  of  asx)halt.  The  former  will  doubtless  be 
he  cheai)est,  but  whether  it  ^ill  preserve  the  iron  as  well  as  am  olteat^s^- 
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oas  a^plialt,  or  olfer  an  eqaal  resistance  to  ahttt,  ai«  < 

time  aud  tli<^  fxixTimpnt^  can  beat  determine.     It  ia  doubtfiil,  bowel 


if  any  armngeuent  of  sncli  ^nlcris  will  give  a  better  rettisntniiiv  lod 
than  plain  plates  placed  pdgewiH*"  to  tlie  blow.    The  npiuions  of  « 
ttironghout  Europe  seem  to  be  tending  in  tlitH  direetioii.    Thv  ii 
plan  of  Mr.  Cbalniera,  wliich  eonainted  cbietly  of  pluin  plates  oflf 
placed  edgewise  to  support  a  thin  outer  jilate,  offerwl  a  betlnr  r 
to  ahot  than  a  aiuular  freight  of  material  arranged  in  the  onlinao'  n 


^m 
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ner.  The  two  exi)erimental  committees  iu  Eugland,  whose  experiments 
have  extended  over  a  period  of  seven  years,  agree  in  recommending  this 
plan — a  backing,  composed  of  alternate  layers  of  timber  planking  and 
iron  plates,  placed  edgewise  to  the  blow — as  the  best  means  of  enabling 
Em  armor-plate  to  resist  heavy  shot. 

The  British  government  tre  now  expending  over  $50,000,000  on  fortifl- 
eations,  and  their  chief  engineering  difficulty  is  to  protect  the  sea-face  of 
their  works.  Before  the  trial  of  the  granite  casemate  alluded  to,  it  was 
intended  to  build  all  the  sea-walls  of  granite,  with  iron  shields  for  the  em- 
brasures, but  the  annexed  copy  of  one  of  the  photographs  exhibited,  shows 
At  a  glance  the  treacherous  nature  of  the  granite.  The  stone  used  was  of 
the  hardest  and  toughest  nature,  and  each  block  was  from  eight  to  ten  tons 
in  weight.  The  thickness  of  the  wall  or  pier,  as  stated  by  Humber,  was 
14  feet,  but  that  was  by  no  means  the  entire  depth  of  the  work ;  the  front 
GMsing  of  granite,  12  feet  deep,  was  supported  above  the  casemates  by  a 
Btmeture  the  total  depth  of  wliich  was  not  less  than  30  feet.  Tlie  effects 
here  illustrated  were  produced  by  10  rounds  each  from  the  guns  referred 
to,  with  cast-iron  shot,  and  charges  so  reduced  that  the  range  of  200  yards 
was  made  equivalent  to  1,000  yards. 

THOENEYCEOFT  BAES. 

The  Russian  iron  forts  at  Cronstadt  are,  doubtless,  the  most  extensive 
nrorks  of  this  nature  yet  constnicted.  Influenced,  perhaps,  by  the  con- 
tusions arrived  at  during  the  earlier  stages  of 
;he  English  experiments,  namely,  that  the  resist- 
ince  of  certain  plates  would  be  to  each  other  as 
he  squares  of  their  respective  thicknesses,  the 
iossians  have  hitherto  used  plates  and  bars  of 
^reat  weight  and  thickness.  One  system,  known 
\B  the  "Thomeycroft  bars,"  has  been  used  to 
ome  extent  at  Cronstadt.  It  consists  of  bars 
»f  iron  15  inches  wide  and  10  inches  thick, 
v'hich  have  been  rolled  witli  a  groove  and  a 
ongae,  and  built  up  so  as  to  form  a  wall  of  iron 
^  inches  thick  with  dovetail  fastenings  iu  the 

ear,  as  illustrated  above.  Thomeycroft  bars. 

So  long  as  structures  of  this  description  were  8ubje<;ted  to  conii)ara- 
ively  light  tests,  which  was  the  ease  when  the  Eussians  adojited  them, 
hey  were  considered  to  be  sufficiently  strong  and  economical.  But  when 
hey  were  attacked  by  i)rojectiles  i)osses8inji;  energy  or  work  equal  to  2,000 
T  3,000  foot-tons,  they  gave  way  at  the  tongues,  (as  shown  in  dotted  lines,) 
,nd  the  bar  or  bars  struck  invariably  opened  at  the  back,  thus  destroy- 
Qg  (flflmost  in  the  same  manner  as  in  the  disintegi^atiou  of  granite  under 
mpact)  the  cohesion  of  the  structure. 
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RUSSIAN  11-INCH  PLATE. 

In  order  to  get  rid  of  that  bugbear  of  military  engineers,  a  icood'badsia§, 
the  Bussian  engineers,  in  another  work,  had  recourse  to  solid  wroogkt- 
iron  plates  of  great  thickness.  One  of  these  plates,  about  14  feet  lon^ 
4  feet  wide,  and  11  inches  in  thickness,  matfufactured  by  Messrs.  Job 
Brown  &  Co.,  of  Sheffield,  was  sent  to  Shoeburyness  to  be  tried.  It 
^  was  attached  at  the  ends  to  a  strong  framing  in  order  that  it  luight 
be  fired  at  without  backing,  the  belief  at  the  time  being  that  the  i>late 
would  be  of  sufficient  strength  unbacked.  A  13^inch  gun  was  laid  at 
the  centre  of  the  plate,  loaded  with  a  solid  spherical  steel  shot  of  360 
pounds  weight,  and  a  charge  of  70  pounds  of  powder.  The  shot,  with  i 
vis  viva  ^  of  about  3,750  foot-tons,  struck  the  plate  fair  in  the  centre,  wbeo 
the  calculation,  that  the  plate  would  resist  penetration,  was  fully  verified. 
But  another  result  not  calculated  on  followed.  The  plate,  though  it 
arrested  the  progress  of  this  single  shot,  was  split  from  end  to  end  by  the 
blow,  both  halves  being  torn  from  their  fastenings  and  one  of  them  thrawn 
several  yards  away  from  the  other,  as  if  it  had  been  a  chip  of  timber, 
leaving  exposed  the  work  they  were  intended  to  protect.  Had  this  target 
consisted  of  eleven  superimposed  inch-plates,  it  would  doubtless  have 
been  more  easily  penetrated,  ("if  unbacked j  J  but  it  could  not  thus  have  been 
so  easily  torn  away  from  its  fastenings.  There  seems  to  be  little  donlH 
that  laminated  plates  supported  by  a  compound  backing,  like  that  of  Mr. 
Chalmers,  would  give  a  ver>^  effective  jirotection  to  stone- works,  and  at 
much  less  cost  than  any  system  which  n»quires  heavy,  and  cH>nstMiiifiiily 
expensive,  forgings.  Assuming  the  eleven-inch  solid  ])late,  uihmi  a  hmk 
ing  of  fifteen  inches  of  timber,  to  be  a  sufficient  protection  against  th»* 
heaviest  ordnance  in  existence,  let  us  see  what  probable  pn>tectiou  (aini 
at  what  c()uii>arative  cost)  could  be  obtained  by  a  like  weight  of  inch-plat«> 
disi)ose(l  in  the  manner  adopted  in  our  iron-<*lads  and  supiMntetl  by  tlir 
system  of  backing  exhibited  by  Mr.  Chalmers.  Them^  structures  [siv 
wood(*ut]  are  of  the  same  weight  and  depth  of  materials,  and  their  n*s|>e<t- 
ive  costs,  to  cover  an  area  of  10,000  suiK»rficial  feet^  would  be  as  tollow>: 


'  The  vis  tiva  of  a  body  in  motion  is  the  whole  mechanical  effect  which  it  will  product*  in 
beiu^  brought  to  a  state  of  rest,  without  refi^rd  to  the  time  occupied,  and  it  varies  as  the  meif:^'* 
ot  the  body  multiplied  by  the  Hquare  of  its  velocity.  This  mechanical  effect.  «)r  **wi«rlL" 
accumulated  in  the  movinfj^  body  is  represented  by  the  weig^ht  which  it  is  capable  of  nititt 
one  foot  high,  and  isei^ual  to  the  weight  of  the  moving  body  multiplied  by  the  tquaiv  of  is* 
velocity,  and  divided  by  twice  the  force  of  gravity,  or 

VV  r^ 

Thus  if  a  shot  of  165  pounds  weight  be  moving  with  a  velocity  of  1,470  feet  per  second,  i^ 
'*work**  accumulated  in  it  will  be  represented  by 

ICmX  1470X1470 
•2x3-2.l9uei 
which  is  equal  to5,r>3H,049  pounds,  or  2,472  tons.     That  is  to  say,  the  force  stored  up  in  tk» 
shot  is  capable  of  lifting  a  weight  of  2,472  tons  one  foot  high. — Cmptmin  NMe. 


MUNITIONS  OF   WAE. 


159 
The 


ich  would  require  2,200  tona  (of  2,000  pounds  per  ton)  of  iroQ. 
ates  of  Fig.  1  would  cost  at  least  (200  pertoii,  or  a  total  of  $440,0( 
e  10,000  feet;  while  those  of  Fig.  2  coidd  be  procured  for  tOO,  or  a  total 
'  C132,000.    Though  the  latt«T  would  cost  for  work,  in  putting  the 


""-VliiJ 


ickiug  together,  say  $20,000  more  than  the  former,  it  would  still  be  little 
ore  than  one-third  of  the  cost  of  the  thick-plate  structure.  Tlie  solid 
otes  might  {Ktasibly  offer  a  better  resistance  to  shot,  though  even  that 
doubtfiil,  but  tlie  other  would  not  be  so  easily  torn  trom  its  fasteniogs. 
le  question  of  laminated  rerstwt  solid  plates  has  not  yet  been  fully  and 
iriy  tested.    The  views  of  engineers  and  scientific  men  generally  are 
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now  undergoing  a  change  on  this  subject,  and  many  are  of  opinion  that 
thick  plating  with  its  consequent  treacherous  fastenings  may  yet  be  wi\wt- 
seded,  both  on  land  and  sea,  by  superimposed  layers  of  iron  supixyrted 
by  a  backing  of  thin  plates  placed  edgewise  to  the  blow. 

13^-INGH  SHIELD. 

We  have  seen  what  became  of  the  eleven-inch  plate  made  for  Busna, 
^  and  the  trial  of  the  13^-inch  casemate  shield  has  also  been  noticed,  but 
a  few  more  particulars  relating  to  the  latter  experiment  will  ahow  tbat 
those  engineers  who  are  looking  for  protection  to  a  combination  of  hght 
plates,  are  more  likely  to  reach  their  object  at  a  reasonable  cost  than 
those  who  pin  their  faith  to  mere  thickness  of  iron.  The  following  cat 
gives  a  fair  idea  of  the  13^inch  shield  in  its  present  condition  as  shown 
in  the  Exhibition.  It  was  made  to  protect  a  gun  mounted  in  the  afore- 
said granite  casemate.  It  is  8  by  6  feet,  and  has  an  embrasure,  or  port- 
hole, (3  feet  6  inches  in  height  and  2  feet  4  inches  wide,)  rounded  off  at 
the  comers,  and'  slightly  bevelled  on  the  inside  to  admit  of  training  the 
giui. 

The  single  shot  fired  at  the  Eussian  eleven-inch  plate  struck  with  a 
force  equal  to  3,750  foot-tons,  English,  (equal  to  8,400,000  foot-pounds,) 
but  the  most  trying  shot  fired  at  the  13 J-inch  shield  did  not  exert  a 
l)0wer  of  more  than  3,200  foot-tons,  while  several  of  the  eight  shot8  fin^l 
were  under  2,000  f(iM>t-tons.  The  following  table  gives  the  i>articulani  oi 
the  firing.    Eange  200  yards: 


Number  of 
rouiidfl 

» 

Onn. 
Inch. 

Uinal  battoriog 
charge. 

Charge  employed. 

Weight  of  ihot. 

Work,  foot-tciu. 

Lbs. 

Lbs. 

Lbs. 

1 

7 

22 

J8 

*I15 

1.4U 

2 

8 

30 

22 

M50 

I.C7C 

3 

8 

30 

S2 

•150 

l.ff76 

4 

9i 

45 

30i 

*a23 

«,«« 

5 

10 

50 

36 

•285 

3,154 

6 

10 

53 

36 

•285 

3,154 

7 

9* 

45 

39^ 

•221 

:3.ooo 

e 

9* 

45 

30i 

t217 

2.500 

•Stffl. 

tCa«t  iron. 

:  About. 

Tlie  work  in  round  No.  8  (cast-iron  shot)  was  exi)endtHl  ehiefiy  on  tbf 
shot  itself,  while  rounds  1,  2,  and  3  served  only  to  make  up  the  total  «rf 
metal  filed,  without  doin^  imich  damage  to  the  shield.  Tlie  actual  work 
(loiM*,  therefore,  was  the  result  of  rounds  4,  5,  0,  and  7.  Of  thes4»  Ni». «» 
stnnk  on  the  lower  right-hand  comer,  the  strongest  part  of  tlu»  shield, 
and  No.  7  struck  on  tin*  upper  comer,  and  glanced  int4>  the  enibnisan*. 
expending  its  work  on  tin*  giui  and  carriage  inside.  Tliere  remain  thtii 
only  two  rounds  (4  and  5)  which  in  ivality  did  the  damage  k1u>wu  in  tbr 
woodcut.  One  cnicked  the  right-hand  sid(»,  and  the  other  the  left,  clt'aD 
throngh,  so  that  the  shield  is  now  held  together  by  dowels  of  thnn*  inchtn* 
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rdiameter.    There  can  be  little  doubt  tliat  a  siogle  wbcrt  like  that  fired 
Irttie  Bnssian  plate,  with  its  stored-up  work  of  3,7(10  foot-tuaa,  would 


ting  where  nninds  4  or  5  struck)  have  sent  the  shield  broken  in  two 
e  casemate.  Wliat,  then,  would  be  the  effect,  on  sneh  u  shield,  of 
iel  Bhot  from  the  15-inuh  Eodmnn  with  100  ])onnds  of  jiowder,  aud  a 
ver  7,1)00  foot-toust 
ffe  have  dwelt  on  these  exijcriments  lougcr  than  we  origiiiully  intended ; 
'q  if  tliese  facts  and  observations  be  instniuieutal  in  preventing  the 
iOditure  of  the  public  money  on  exjiensive  and  unreliable  works,  we 
1  not  regret  that  so  much  time  and  npaee  have  be«u  occupied  in  di»- 
ng  them. 
11  M  w 


CHAPTER  IX. 

IRON-CLAD  SHIPS. 

The  European  Iron-clad— La  Gloire  Armor— Warrior  and  Minotaur  Armor- 
Bellerophon  Armor— Small-plate  Target— Box-battery  Iron-cladm— Froci 

IRON-CLADS— NUMANCIA— GOUIN*S   PROPOSED   ARMOR— TORPEDOES   AND    Sl7B-AQn- 

ous  Projectiles— Bellerophon  6-inch  plate— 15-ikch  plate — French  Mausi 
Engines- British  Naval  Dispi^y — Amazon  and  Osprey — Warrior  class,  sail- 
ing qualities— Achilles,  sailing  qualities— Strength  op  Warrior  Armm 
—Minotaur  class— Bellerophon,  sailing  qualities— Box-battbrt,  Angles  op 
Training— Monarch  and  Captain— Hercules— Rolling  Diagram — Admiral  To.- 
yerton's  Report— Lord  Warden  class,  yulnerability — Confederate  Rams- 
Brazil  Gunboat— Mitch  ELL*s  Monitors — Halsted's  Turret-ships. 

THE  EUROPEAN  IROK-CLAD. 

The  illustrations  and  models  of  iron-clad  ships  of  war  in  the  Paris  Exhi. 
bition  are,  as  a  whole,  more  varied,  comprehensive,  and  interesting,  than 
any  other  class  of  war  material  exhibited.  Nevertheless,  a  cursory  glance 
will  suffice  to  show  that  the  European  iron-clad  is  still  an  embryotic  pro- 
duction, indefinite  as  to  its  mission,  or  the  means  by  which  that  mission 
is  to  be  accomplished.  Whether  it  is  to  be  a  ram,  crushing  its  antagonist 
by  ita  own  momentum,  or  a  huge  gim-carriage,  depending  on  one  or  two 
large  cannon  for  its  offensive  qualities,  has  not  yet  l>een  determined.  A 
great  number  of  the  models  exhibited  are  intended  to  combine  l)oth  d 
these  qualities.  In  others,  again,  such  as  the  French  (iloire  and  thf 
British  Warrior,  the  conventional  ship-of-war  t>T)e,  with  its  bn>adsidr 
of  many  guns,  is  still  adhered  to.  The  monitor — ^pure  and  simple— dues 
not  seem  to  be  in  favor  with  European  naval  constnictors,  though  the 
turret  i)rincii)le,  esi)ecially  in  x)rojects,  is  well  repres4*nte<l.  We  shall 
endeavor  to  notice  the  respective  exhibits  of  each  nation,  more  particn 
larly  siu'h  features  in  them  as  tend  to  illustrate  the  i)rogre88  luakinfT  in 
ironclad  constniction  in  Europe,  and  the  direction  in  wliicli  tlie  sc»ience 
of  naval  warfare  is  tending. 

Before,  however,  adverting  to  the  question  in  the  shai)e  in  which  it 

presents  itself  in  the  Exhibition,  it  will  be  well  (and  may  lead  t4>  a  lietter 

understanding  of  the  subject)  to  notice  briefly  the  several  st;iges  thn>ugfc 

which  the  constnu'tion  of  European   ironclads  has  imss^Hl.     HrituJi 

writers  g(»nerally  ascaibe  the  suggesticm  of  iron  armor  to  citizens  of  thf 

United  States,*  though  necessity  only  forced  it  into  practical  use  InithiB 
Europe  and  America.    The  Svientijie  EevieiCy  of  Ijondon,  in  an  article  on 

armor,  says: 

**It  was  the  Crimean  war  that  gave  the  first  impulse  to  a  more  elBc* 

eious  armament  of  the  infantry,  the  fire-arms  of  which  disagreed  in  to* 
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^reat  a  measure  Ttith  the  pi'eHent  exigencies  of  range  aud  aecuraey.  It 
was  tli<^  gigantic  scale  of  the  Russinn  Aefenves  that  suggested  the  first 
praetiral  es«ay  of  heavy  ritlvd  artillery,  which  step,  eoiipled  with  the  loss 
8in<w»th-lHire  artillery  had  siittered  through  the  extensive  introduction  ot 
8U[H'rior  Hre-anns,  rapidly  led  the  way  to  the  applieiition  of  tilling  to  field, 
siege,  and,  lastly,  even  to  naval  guns.  And  agniu,  it  was  pending  this 
war  that  the  attempt  was  made  of  defjing  the  ninnlen)us  jwwer  of  liori- 
zoutiil  Khell-flring,  by  resorting  to  the  scheme,  ai)pan'ntly  impracticable, 
of  ai>idying  wroiight-iron  slabs  of  armor  to  the  sides  of  floating  sttiictiirea 
calle<l  butteries.  The  idea  wa«  not  novel.  Mr.  Stevens,  of  the  United 
States,  firat  conceived  the  plan  of  covering  w(KMleu  batteries,  somewhat 
simihii'  to  D'Arcou'»,  with  inchued  plates  of  sufficient  thivkness  to  I'esist 
both  solid  shot  and  shell.  Ten  years  lati-r  I'aixban,  atter  he  had  in\'ented 
his  destnictive  hollow -sliot  guns,  pn>j)0(»i'd  to  neutralize  their  formidable 
chaiT^'ter  by  plating  bjitterics  with  thick  wrought-iron  aimor;  thus  act- 
ing verj-  much  like,  though  in  the  revers(*  way  to,  the  celebrated  Vanlwin, 
who,  atter  having  fortified  a  considerable  inuuber  of  towns,  invented  the 
ricochet  fire  of  the  siege  batteries,  when  called  upon  to  overcome  the 
reniiiitaucc  offered  by  his  own  tracings  and  defensive  (tombinations." 


Scale  i  inch  to  foot 


LA  &LOIUC 
TliecbufobjettofinHiaimoi  for  ships 
of  wir  was  to  keep  out  shell  b^  bu  ik 
JDg  thtm  up  on  impa4.t  The  destrut 
tiou  of  the  Turkish  fle*  t  b\  a  coupk  of 
broudsules  m  the  road^rtitd  of  Suio]ii, 
taken  lit  conneetioD  with  thi  mipunit\ 
withwhichtheFrenchbttteitiMatU<kid 
the  Kinhum  forts,  pto\id  the  \  due  ot 
iron  pUtiug  so  tar  as  to  itidiitt  the  gov 
ernmtntH  ol  France  and  fcngltnd  to 
adopt  the  new  mctho<l  of  na\  al  eoiisttiit 
tion  Tlie  French,  discarding  the  uh  i 
of  nil  lined  sides  like  those  ot  the  Dun 
derbtrg,  plated  a  wooden  ship  ol  tin 
ordinary  tngate  tyiw  with  small  phitts, 
of  4 J  niches  in  thickness  Tin  se  plate-, 
are  toniptrativeU  ejsdj  mule,  put  on 
or  removed,  and  are  attached  to  the 
ship's  side  b>  a  plentiful  supph  ot  wood 
screws,  screwed  into  the  timber  back 
ing  The  Gloire,  lit  short  his  a  tun 
ber  scantling,  amidar  to  that  of  any 
lineof  battle  ship,  co\ereil  bj  aljimh 
plate.     Of  this  armor  the  annexed  wo<m1- 


cut  is  a  vertica)  section,  nitliout  details,  and  witti  t\\fc  e'x^ttj^i^ww  vS  «». 
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increase  of  from  1^  inch  to  3  incheB  to  tiie  thickuess  of  the  piste,  Freneh 
armor  ib  the  same  still.  This  increased  thickneBS  of  plate,  however,  W 
been  olitained  by  sacrificing  the  protection  of  a  large  portion  of  the  8hi[i'i 
surface,  a  feature  of  Euroi>eau  irou-clads  that  will  demand  some  atteotia 
further  on. 

WABIOB  AND  MINOTAUR. 

England  followed  pretty  cloaely  the  lead  of  France  in  regard  to  tlie 

thickness  of  the  plate  and  backing,  but  her  Warrior  was  an  iron,  not  ■ 

wooden  ship.     Fig.  1  of  the  following  sketch  is  a  vertical  section  of  tbr 

Warrior  target,  Mtitbout  details  of  fasteningB,  &c.    Though  this  bagH 

Scale  i  inch  to  fool. 


gave  veiy  witi»f««'t"ry  results,  when  attacked  by  the  fiS-iMnuuler  sintxUh- 
boil'  and  the  HU  {xnuuler  Aritistiiing  gun,  it  waH  evident  that  impmvtd 
onbiaiicc  was  coming  into  genend  use  that  would  wmui  n'udiT  the  Warrit* 
aiiiKU-  up«'1i'»m.  NotwitbMtandiiig  this  ackiiowlcdgi'd  inefliciency  oftb* 
WaiTior  tyiH',  the  next  «t4'p  taken  Ity  the  Uiitisli  uilininilty  was  a  n-tio- 
grdiW  Ntcp.  in  tlie  thi-ei.'  largest  shij»s  of  the  navy  (the  largest  ani 
iiKMt  cuNtly  ships  of  war  evvi  built^  the  timber  backing  uf  18  iochee  «iu 
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reduced  to  9  inches,  and  the  iron  plate  increased  from  4J  inches  to  5J 
inches  in  thickness,  thus  reducing  the  entire  thickness  of  ship's  side  to 
15.125  inches.  A  target  representing  the  armor  of  these  three  ships,  (the 
Minotaur,  Agincourt,  and  Northumberland,)  of  which  Fig,  2  is  a  sketch, 
wa«  tried  at  Shoeburyness,  and  such  shot  as  failed  to  penetrate  the 
Warrior  target  "  swept  clean  through  that  of  the  Minotaur,  carrying 
plate,  backing,  skin,  frame,  and  all  before  if  There  is  little  or  no  doubt 
that  a  shot  from  the  15-inch  Bodman,  (such  as  represented  in  Fig.  2, 
p.  164,)  with  a  60-pound  charge,  would  pass  in  at  one  side  and  out  at  the 
other  of  such  shipsas  the  Minotaur  and  her  consorts.  The  severe  strictures 
of  the  London  press  doubtless  helijed  to  prevent  the  construction  of  any 
more  ships  of  this  class.  The  TimeSj  referring  to  the  trial  of  the  Mino- 
taur target,  said :  "  It  almost  crumpled  up  under  fire.''  But  though  these 
ships  were  not  commenced  when  this  trial  took  place,  the  leading  journal, 
years  afterwards,  lamented  that  "  the  very  reverse  of  what  the  experi- 
ments pointed  out  had  been  i)ersisted  in."  "  They  built  these  ships,'' 
says  The  Saturday  Eeview^  "  not  in  accordance  with,  but  in  the  teeth  of 
the  exiieriments."  Tlte  Mechanics^  Magazine  said,  "  So  far  as  effective 
service  is  concerned,  they  might  as  well  be  classed  with  the  thre^-deckers 
now  rotting  at  their  anchors  at  Portsmouth  and  Sheemess,  for  the  ord- 
nance with  which  the  great  maritime  powers  are  arming  their  ships  can 
destroy  our  Minotaurs  as  easily  as  the  Eussian  guns  destroyed  the  Turkish 
fleet  at  Sinoiie."  Kor  were  there  wanting  other  and  more  authoritative 
warnings  given  in  ample  time  to  prevent  so  great  a  blunder.  The  Iron- 
plate  Committee,  under  whose  auspices  these  experiments  took  place, 
reported  that  "  the  reduction  of  the  timber  backing  is  a  source  of  weak- 
ness for  which  the  extra  thickness  of  the  armor-plate  is  not  sufficient 
comiK^nsation,"  for  the  Minotaur  target  was  in  a  far  worse  condition  after 
receiving  only  740  pounds  weight  of  shot,  than  the  Warrior  target  after 
recei>dng  3,980  x)ounds,  at  similar  velocities. 

Thus,  by  following  this  retrograde  step  of  the  British  naval  construc- 
tors, we  have  seen  that  in  naval  armor,  as  in  armor  for  land  works,  mere 
thickness  of  iron  plating  will  not  give  efPective  protection,  and  we  come 
back  to  the  i)oint  from  which  we  started,  proposing  the  question.  Where 
then  is  protection  to  l>e  looked  for  ?  A  glance  at  the  next  stage  will  prob- 
ably furnish  a  tolerably  satisfactory  answer.  We  have  seen  the  French 
settle  down  satisfied  with  the  essentially  unscientific  method  of  screwing 
plates  of  various  thicknesses  to  the  sides  of  wooden  vessels.  With  the 
exception  of  a  few  rams  and  floating  batteries  for  coast  defence,  the«e 
characteristics  describe  the  French  na\^  still.  Some  naval  iK)wers,  such 
as  Spain,  Italy,  and  Austria,  have,  to  a  considerable  extent,  followed  the 
French,  while  Prussia,  Denmark,  Holland  and  Turkey,  seem  to  follow 
the  wake  of  England.  Hence,  the  question  of  an  efficient  armor  for 
ships  of  war  was  a  wide  question,  interesting  to  and  affecting  many  na- 
tions. 

"A  problem  of  this  nature,"  says  The  London  Telegraphy  "cov\ldwQ\i 
fell,  as  a  general  nile,  to  absorb  the  attention  of  enguvecx^,  WAdL\rc^\«is>\fe 
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emuhitioii  amoii|2:8t  them  ;  but  in  the  present  case  it  had  the  except  ioual 
qualifications  of  exciting  an  intense  feeling  of  interest  in  the  public  at 
large,  of  holding  out  unusual  proniise«,  and,  lastly,  of  opening  a  grva; 
field  of  ambition.    As  was  to  be  exi>ected  in  a  case  like  this,  men  of  aD 
classes  came  forward,  and,  of  coui'se,  all  soils  of  ideas  were  brought  ht 
the  surface,  some  feasible,  others  absurd.    Of  the  former,  many  wen- 
characterized  by  an  endeavor  to  attain  resistance  at  the  expense  of  tbt 
ba4;king,  the  plate  alone  being  looked  upon  as  the  element  of  imi^enetra- 
bility.    Many  of  our  most  eminent  engineers  adhered  to  this  plan,  for- 
getting, strangely  enough,  the  m(»chanical  principles  which  cause  tbe 
blacksmith  to  give  the  anvil  an  elastic  foundation  of  wood  in  solid  bhiekH— 
which  enable  the  col)bler  to  hammer  leather  on  his  knees,  by  usin^r  a 
thick  and  heavy  stone  as  a  cushion — and  i)ennit  railroads  successfully 
to  bear  enormous  weights. 

'*  Other  plans,  on  the  contrary,  laid  gi-eat  sti-ess  on  the  part  played  by 
the  backing ;  in  fact,  they  took  a  line  diametrically  0)>i>08ite  to  that  fol- 
lowed by  the  former,  their  originators  having  evidently  understood  the 
lesson  conveyed  by  the  comparative  su]>eriority  of  the  Warrior  with 
regjird  to  a  system  based  on  the  use  of  thicker  plates  and  thinner  back- 
ing. They  may  not  have  seen  what  constituted  the  secret  of  impenetn- 
bility,  but  it  was  apparent  to  them  that,  by  impi'oving  the  rigidity,  and 
at  the  same  time  the  elasti<aty  of  the  backing,  they  woidd  increase  the 
resistance  to  compression,  and  proportionately  diminish  the  plateV  tm 
dency  to  buckh*  and  give  way  b(»forc  the  shot.  One  wcmhl  have  thought 
thcst*  i)rinciplcs  plausible  (»nough  to  mc^rit  fair  consideration,  or  uowl 
enough  to  excit(»  otticial  curiosity.  Such,  however,  was  not  the  <?ase  in 
any  way;  the  Admiralty  being  <»ithcr  unable  to  ai)preciate  the  sc»ientiti<' 
featui'cs,  or  (letermin(»d  nev(»r  to  dciiait  from  their  own  favorite  idwis. 
right  or  wrong.  Be  this  as  it  may,  we  find  that  anntngst  the  jierAui* 
who  sided  with  the  hacking  a  certain  Mr.  Chalmers  distinguished  him 
self  c»s]H^'ially  for  his  i)erscvcrance  in  bringing  the  (luestioii  int4>  notiii*. 
and  at  the  same  time  for  his  faith  in  the  practicability  of  hisinveutioit." 

(IIALMEKS  AKMOK. 

This  invention,  and  th(»  target  in  which  it  was  tried  at  Shueburjiif^v 
has  perhai)s  attracted  more  att(^ntion  in  Europe*  than  any  othercontn\ 

^  A  further  trial  of  this  invention  was  made  this  year  at  Vinconnes,  Aome  idea  of  wh..  i 
may  bo  (rleane<]  fruui  the  folluwiuf)^  extracts  from  The  P'lU  Mall  Gozttte  and  The  SiamJtrt: 
The  former  says : 

"  Some  experiments  as  to  the  strength  of  tarji^ets  were,  we  hear,  made  yest^rdar  at  V.: 
cennes,  when  the   9-inch   12-tcm  Armstronpf  pfun  failed  to  penetrate  a  5^-inch  plate  ot  • 
iron  backed  on  the  Chalmers  system.     Half-a-di-zen  rounds  were  iired  at  ^>  yards  diM^i^ 
and  at  thi;  close  of  thi*  experiments  it  was  found  that  three  of  the  shot  were  lyiuj;  io  froii'  ' 
the  tarj,t't,  and  three  sticking  in  the  backing.  The  full  service  charge  of  43  pounds  of  j*--"  ' 
was  employed,  and  the  steel  shot  had  the  ogival  head  nnnnmended  by  Major  Palli-nr     '•' 
is  only  about  ten  days  ago  that  the  7-inch  Armstrong  with  a  ir>  pounds  charge  sent  the  IV  -' 
shot  through  plates  seven  inches  thick  at  Shoebnryness.     The  plates  were  without  haik  :•* 
ttij(i  wvrc  composed  ot"  two  "i-xucU  layers  of  wrought-irou  enclosing  a  ^i-inch  layei  ot  <*' 

*•  Tiietie  ex|M»nments  ucem  to  \\vi^e\\u  «kU«\iV\\^  tw»\^^T^M\«\i.  ^Vxv^lcomparisou  frith  thi»« 
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ance  for  keeping  shot  and  shell  out  of  ships  of  war.  It  is  illustrated  in  the 
Exhibition  by  models  and  drawings.  The  woodcut  on  p.  167  will  illostnilf 
the  principles  embodied  in  this  invention.  Fig.  1  represents  this  system  ai 
tried  in  the  Chalmers  target,  which  had  a  3f-inch  armor  plate,  a  con- 
pound  backing,  a  second  plate,  and  a  cushioii  with  stringers  (mnningat 
right  angles  to  the  ship's  frames)  between  the  second  plate  and  skiii^  the 
stringers  being  riveted  to  the  latter.  The  inventor  suggests  that  his 
system  of  compound  backing  would  materially  aid  a  ship  in  resisting  the 
blow  of  a  ram,  for  the  backing  could,  as  represented,  be  carried  below 
the  armor-plates,  and,  by  thus  presenting  a  series  of  well-supported  rite 
of  iron  on  edge,  it  would  distribute  the  blow  of  a  ram  over  a  much 
.greater  surface. 

Fig.  1  repi*esent«  the  comi)ound  backing  on  a  large  scale.  The  weight 
of  materials  represented  in  the  woodcut.  Fig.  1,  if  for  ships  of  the 
Warrior  or  Minotaur  class,  would  be,  in  the  three  systems,  distributed 
in  about  the  following  proportions :  Chalmers's  plan,  46  per  cent,  in  the 
structiu*e,  and  54  in  the  armor-plate ;  Warrior  plan,  32  per  cent,  in  the 
structure,  and  68  in  the  armor-plate ;  Minotaur  plan,  26  yer  cent,  in  the 
structure,  and  74  in  the  armor-plate. 

As  the  trial  of  the  Chalmers  target  has  influenced  the  construetioii  of 
'British  ironclads,  and  consequently  those  of  other  nations  who  foUov 
her  lead,  it  will  be  both  useful  and  interesting  to  consider  for  a  moment 
this  experiment  and  its  results.  The  tai'get  was  furnished  by  the  inventor 
free  of  cost,  on  condition  that  if  it  resisted  better  than  the  Warrior  and 
other  targets  previously  tested,  he  should  be  j)aid  his  expenses,  not  to 
exceed  £1,650  ($8,250.)  The  practical  results  of  the  trial,  in  a  wonl 
were  non-penetmtion  by  the  giuis  and  projectiles  hitherto  use<l;  tht* 
absence  of  the  usual  buckling  of  the  armor-i)lates;  and  a  i>ractical  swu 
rity  of  the  fasti^nings  by  the  use  of  a  shallow  thread  in  the  armor-i>Iat«' 
bolts.  One  of  the  targets,  which  precede<l  this  by  only  a  few  months, had 
21  out  of  23  bolts  on  one  side  of  the  porthole  broken  by  nine  nmn<k 
whilst  the  Chalmers  target  had  no  bolt  bn)ken  up  to  the  24th  round, 
when  one  snapped  under  a  salvo  of  five  shots,  fn)m  two  68-iK>iuider  and 


recently  made  against  combined  steel-and-iron  plates  at  Sboebarjness  is  hardlj  pomuble. 
because  the  plates  there  were  ansupported,  and  the  effects  of  the  Palliser  missiles  upon  iben 
was  more  of  a  simple  punching  nature.  Still  when  we  regard  the  fact  that  in  our  experi* 
mcnts  a  7-inch  gun  was  used  against  7-inch  plates,  and  just  penetrated,  when  propelM  with 
15  pounds  of  powder,  we  must  ac<x>rd  some  viTy  considerable  value  to  Mr.  Cha]mer8*tbackin|r 
when,  with  its  assistance,  a  S^-inch  plate  can  be  made  to  keep  oat  the  larger  and  beavitr 
shot  from  a  9-inch  gun.  We  know  that,  in  these  last  Viucennes  trials,  the  effect  of  two  «r 
three  of  the  stiingers  in  the  backing  brought  into  resisting  action  si multaneoosly  bj  thr 
impact  of  the  missile  pi  evented  penetration,  even  with  full  charge.  This  would  seem  ti>  in- 
dicate that  the  num))cr  of  iron  luminas  in  the  backing  might  be  increased  and  the  tbickvMi 
of  the  wood  planking  diminished,  or,  in  other  words,  that  the  more  frequent  altematioot  «^ 
wood  and  iron  plaukmg  would  be  beneficial  to  resistance  offered  by  the  Chaln>en  tarffC- 
These  particulars  would  also  seem  to  extend  the  proofs  of  the  yalue  of  Mr.  Chalmers'f  ty»* 
tern,*' —Standard, 


MUNITIONS    OF   WAR.  169 

three  110-p<5under  guns.  The  Times  said  it  was  "  the  only  target  that 
had  fidfilled  all  the  requirements  of  strength,  so  needed  and  so  long 
sought  for  f  and  The  Daily  Telegraph  stated  that  "  it  was  proved — ^proved 
beyond  a  doubt  by  the  issue  of  the  Chalmers  target — that  the  resisting 
IK)wer  of  the  armor  was  far  more  dependent  on  the  nature  of  the  back- 
ing, than  on  the  thickness  of  the  jflate."  Before  these  opinions  appeared, 
however,  the  secretary  of  the  admiralty  stated  in  Parliament,  referring 
to  this  trial,  that  "  if  this  exj^eriment  be  favorably  reported  on,  it  will 
lead  to  important  alterations  in  the  construction  of  our  iron-plated  ships." 
The  iron-plate  committee,  in  summing  up  their  report,^  said :  '^  Ko  other 
target  designed  for  naval  purposes  has  resisted  a  similar  weight  of  shot 
with  so  little  iiyury ;"  and  the  lords  of  the  admiralty  wrote  to  the  inventor 
saying  that  "the  suitability' of  your  plan  to  wooden  as  well  astoironships 
has  been,  and  still  is,  under  consideration."  [Now  it  will  be  necessary  to 
a  due  appreciation  of  the  subject  to  see  whither  this  "  consideration" 
tended.  Tlie  Scientific  Review  says :  "  The  Chalmers  target  showed  the 
value  of  stiffiiess  and  elasticity,  and  led  the  way,  first  to  the  Bellerophon 
armor,  and  then  to  the  Lord  Warden  f  and  Mr.  Chalmers  himself  con- 
tends, "  that  the  result  of  this  consideration  has  been  the  adoption  and 
construction  of  two  new  classes  of  armored  frigates,  the  Bellerophon 
class  iron  ships,  and  the  Lord  Warden  class  wooden  ships."  This  is  not 
only  the  opinion  of  the  inventor  and  the  press,  but  Sir  John  Hay,  the 
chairman  of  the  iron-plate  committee  stated  in  Parliament, "  that  one  of  the 
most  essential  and  valuable  principles  of  the  Chalmers  target  had  been 
embodied  in  the  Bellerophon.  That  was  his  opinion,  and  also  that  of 
the  iron-plate  committee." 

Having  thus  traced  the  history  of  British  iron-clad  armor  to  the  intro* 

'  The  following^,  from  The  Standard,  are  extracts  from  the  report  of  the  iron-plate  com- 
mittee :  **  The  target  was  fired  at  with  steel  and  cast-iron  projectiles  from  the  following  guns : 
6S-poiinder  smooth-bore,  with  cast-iron  shot  and  shell,  16-pound  charge ;  llO-poundcr  Arm- 
^,  with  cast-iron  shot  i^d  shell,  13-ponnd  and  14-pound  charges  ;  300-pounder  Armstrong, 
cast-iron  spherical  shot  and  50-pound  charge,  and  lastly,  with  the  steel  solid  shot  of  301 
poands  from  the  300-pounder  Armstrong  with  45-pound  charge.  *  *  *  The  experiment 
proved  that  this  system  of  backing  affords  greatsupport  to  the  armor- plates,  and  prevents  their 
dSatoitSon  from  buckling.  It  is  also  of  considerable  advantage  in  adding  strength  and  resisting 
power  to  the  stroctuie.  *  *  *  No  other  target  designed  for  naval  purposes  has  resisted  a 
■fanikur  weight  of  shot  with  so  little  injury.  *  •  *  •  The  backing  proved  much  more 
mbataotial  than  the  backing  of  wood  without  the  interposition  of  the  iron  plates,  which 
■fri  to  prevent  the  crushing  of  the  wood,  and  the  spreading  of  the  fracture  to  the  contign- 
0118  portions  of  the  backing.  It  would  also  probably  tend  to  prevent  ignition  from  the  explo- 
•Son  of  shell,  and  evidently  affords  great  support  to  the  armor- plate,  as  was  shown  by  the 
fdirows  on  the  rear  of  the  plates. 

**  The  Chalmers  target,  though  of  much  smaller  area  than  the  Lord  Warden  target  suf- 
lerod  much  less  from  the  blow  of  the  10-5  steel  projectile  with  45-pound  charge ;  the  area  of  de- 
atmction  in  the  Lord  Warden  target  being  8  feet  by  4  feet,  whereas  the  area  of  destruction 
in  the  Chalmers  was  2  feet  by  li  feet." 

Area  injured  in  the  Lord  Warden  target  32  feet ;  area  injured  in  the  Chalmers  target  3 
liMt  Weight  of  the  Lord  Warden  target,  per  foot,  482.9  pounds ;  weight  of  the  Chalmers 
tMget,  per  foot,  371.5  pounds. 
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dnctioR  of  horizontal  plates,  or  stringera,  between  the  titibers  of  tfe 
backing,  it  is  desirable  to  see  if  the  principle  of  a  compound  backing  hm 
beeu  fairiy  carried  out. 

BELLEEOPHON  AEMOE. 

Our  engra\nng  of  the  armor  of  Belterophon  will  »how  that  the  adop- 
tion of  Mr.  Chalmers's  plan  has  not  been  so  complete  as  the  above  opin- 
ions would  lead  us  to  suppose.  The  fact  that  this  system  was  devised 
at  the  same  time  that  Mr.  Ohaliners's  plan  was  under  consideration,  and 
bj  the  very  parties  who  were  consi^lering 
it,  U  a\  es  little  doubt  as  to  whence  the  new 
features  were  derived,  but  it  is  open  to 
questionwhether  much  real  advantage  Itti 
been  derived  from  the  partial  adoption  of 
a  plin  that,  as  a  whole,  seems  founded  on 
/fc  sound  imnciples.  An  able  writer  in  tb* 
Dad>  Telegraph  on  this  point  obsenes: 

"  The  principal  features  of  the  Clialmm 
plan  were  evidently  embodied  In  this.  If 
the  designers  of  the  Bellerophon  had 
mastered  the  real  secret  of  the  resistaim 
attained  in  the  Clialmers  t«rget  they  mipbl 
easih  have  iiiiproved  «m  the  latter  with- 
out going  beyond  the  intendtnl  weight: 
but  then  the  similarity  Wtweeu  the  iirisn- 
nal  and  the  derived  targets  would  n«-e* 
sanh  have  been  more  marke<l;  so.toavi)i(I 
this,  some  slight  alterations  were  intn*^ 
dui  I  d,  to  the  pn*judi<'e,  rather  than  to  ibe 
td\  aiitage,  of  defensive  qmilities." 

TIm  weaknessofthi^annorof  theBellenv 
phoii  (naid  to  l>e  the  strongest  Itritisli  irtm- 
clad  iiHoat)  is  strikingly  illiiKtrateil  hyow 
ot  the  plates  of  the  Itelleropbou  targrt. 
shown  ill  the  Exhibition,  and  wliich  «< 
will  lefer  to  more  fidly  when  we  come  t» 
sp<'ak  of  tin-  ship  models  exhibited!  in  ibf 
marine  section.  Suffice  it  at  present  to  say,  that  this  siv-ineh  jilatr 
been  eom[)letely  riddhil  by  a  seven-inch  0^-toii  gun,  with  ll.">  (miiiid* 
shot  and  '22  |>ouiids  charges.  Tiie  plate  of  course  is  exhibited  to  sh<i» 
the  [H-iiet rating  power  of  the  gun  and  pnijectiles. 

Before  closing  this  cursor>'  sketch  of  iron  armor,  and  taking  up  ibr 
question  in  detjiil,  as  illustrated  in  the  English  and  other  Eiiniic-iti 
models  exhiliited  in  Paris,  we  venture  to  suggest  that  the  thin  ])lul<i' ''' 
iron  iiiterKi>ers*Hl  in  the  backing  wtnild,  if  plaeetl  c/owr  Uigrih-r.  fifi. 
than  m  the  Chalmers  tar);;ct,have  given  better  results  than  when  pl*^ 
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further  apsOt,  as  in  tke  Belleropbon,  and  in  the  target  lately  tested  at 
Vincennes.  Mr.  Chalmers,  as  we  have  seen,  proposes  to  continue  his 
backing  considerably  below  the  water-line,  with  a  view  to  enable  ships 
of  war  to  resist  the  blow  of  a  rain,  and  suggests  that  thin  lammated 
plates  of  iron  on  his  backing  would  offer  an  equal,  if  not  a  better,  resist- 
ance to  shot,  than  a  similar  weigltft  of  solid  plating  on  a  backing  of  tim- 
ber. Laminated  plates  with  this,  or  indeed  any  backing,  have  not,  to 
our  knowledge,  been  tested  on  the  Continent ;  and  in  England  the  influ- 
ence of  the  armor-plate  manufacturers  has  been  sufficient  to  prevent  any 
trials  likely  to  endanger  their  craft.  The  question,  however,  is  one  well 
worthy  of  attention,  and  if  it  be  foxmd  that  a  judicious  use  of  thin  plates 
of  iron,  or  steel,  among  the  backing  timbers  of  an  iron-clad,  will  enable 
laminated  plates,  or  even  thinner  solid  plates,  to  resist  shot  as  well  as 
the  same  weight  of  iron  on  a  backing  of  timber,  a  great  point  will  be 
gained,  and  a  great  saving  effected  in  the  construction  of  iron-clad  ships. 

SMALL-PLATE  TAKGET. 

La  Gloire,  whatever  may  be  her  qualities  as  a  ship  of  war,  is  in  one 
sense  the  first  iron-clad  in  Europe,  and  therefore  her  failings,  be  they 
few  or  many,  ought  to  be  charitably  considered.  We  have  seen  that  she 
is  a  wooden  frigate  wholly  covered,  ftx)m  her  upper  deck  to  six  feet  below 
her  load- water  line,  with  iron  slabs  4f  inches  in  thickness.  It  would 
have  been  a  pleasing  task  to  have  examined  this  and  other  French 
ships  minutely,  but  the  lock  and  key  of  the  glass  case  in  which  the  models 
are  exhibited  forbid  a  close  inspection,  and  sketching  is  prohibited.  Kor 
are  there  sections  shown,  and  dimensions  given,  as  in  the  case  of  England 
and  other  coimtries.  We  have  already  given  a  sketch  of  the  scantling 
and  armor  of  La  Gloire,  and  no  thickness  of  plate  has  been  more  tested 
in  England  than  4^  inches,  the  thickness  adopted  in  the  Warrior  targets, 
of  which  upwards  of  a  dozen  have  been  tested.  However,  a  target  con- 
stxucted  on  the  French  system,  and  called  the  "small  plate  target,'^  was 
tried  at  Shoeburyness,and  the  experiments  against  this  target  will  give  a 
tolerably  fair  idea  of  the  resistance  of  ships  of  La  Gloire  and  the  Flandre 
dass.  One  half  of  the  target  was  covered  with  4|-inch  plates  to  resem- 
ble the  Gloire  armor,  and  the  other  half  with  6-inch  plates  (5''.9,)  which 
represents  the  armor  of  a  large  proportion  of  the  French  navy.  See  the 
following  table : 
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L  few  mo]%  rounds  were  fired,  witli  like  reBuIts.  The  most  interesting 
nd  in  the  above  table  is  doubtless  the  10th.  Here  a  spherical  steel 
t  of  166  x)ounds  weight,  propelled  by  22^  pounds  of  powder,  attains 
riking  velocity  at  200  yards  of  1,290  feet  per  second,  and  carries  with 
,657  foot-tons  of  work.  It  passes  clean  through  the  target,  which, 
agh  "badly  shaken  by  previous  rounds,"  was  struck  on  a  compara- 
ly  sound  spot.  This  round  indicates  what  our  11-inch  smooth-bore 
:  to  speak  of  larger  calibres)  can  do  against  French  Gloires,  British 
■al  Oaks,  and  similarly  plated  wooden  firigates.  Considerably  less 
a  2,000  foot-tons,  lodged  in  a  round  steel  shot,  will  sufiftce  to  crush  in 
sides  of  the  ships,  and  a  shot  from  the  11-inch  Dalilgren,  with  30 
nds  of  powder,  would  exert  a  power  of  about  2,500  foot-tons  at  500 
ds.  Eeferring  to  these,  and  similar  experiments,  the  Times,  last 
r,  said: 

If  any  certain  conclusion  can  be  deduced  from  the  long  series  of 
►eriments  which  have  been  made  on  this  ground,  it  is  that  armor- 
ting  as  applied  to  ships  is  really  as  vulnerable  now  to  our  present 
nance  and  projectiles  as  the  wooden  frigates  ten  years  ago  were 
)le  to  be  knocked  to  splinters  by  the  old  32-pounders  and  68?8.  There 
10  blinking  or  concealing  this  plain  fact.  There  have*been  wonderftd 
gets  tried  at  Shoebury,  and  the  best  of  all  was  that  of  Mr.  Chalmers; 
:  their  victory  over  the  guns  has  ever  been,  as  we  have  said,  but  of 
J  most  temporary  duration.  The  limit  of  weight  in  armor-plating 
ich  a  sea-going  frigate  can  safely  carry  has  been  fully  reached,  if, 
Leedj  it  has  not  been  oveq^assed." 

BOX-BATTEEY  lEON-CLADS. 

Iliese  trials,  and  the  comments  they  have  given  rise  to,  have  sorely 
Hi  the  patience  and  taxed  the  ingenuity  of  European  naval  con- 
iictors.  But  instead  of  adopting  the  course  pursued  in  our  navy,  of 
>wing  SLS  little  as  possible  above  water  and  effectively  protecting  all 
.t  is  exposed,  they  have  imitated  the  Irishman,  who  to  lengthen  his 
nket  cut  a  piece  off  the  bottom  and  sewed  it  to  the  top.  They 
[)ecially  M.  Dupuy  de  L6me  and  Mr.  Eeed)  have  deprived  one  por- 
1  of  their  ships  of  all  protection  whatever,  in  order  to  give  another 
t  such  weight  of  plating  as  may  for  the  present  moment  seem 
9cient.  The  only  French  ship  shown  in  section,  the  Marengo,  one 
bhe  very  latest  designed  and  not  yet  completed,  will  illustrate  this, 
f  hull  is  the  same  as  that  of  any  wooden  frigate,  save  that  the  bow, 
20  feet  or  so,  is  of  solid  timber  and  covered  by  a  brass  cleaver,  the 
p  being  intended  to  act  as  a  ram.  Though,  a«  regards  her  hull,  the 
t^ngo  is  a  wooden  ship,  she  is  much  stronger,  having  iron  beams  and 
*8.  Her  protection  consists  of  7^-inch  plating,  from  three  to  four  feet 
>^e  the  water-line  to  about  seven  feet  below,  the  belt  of  armor  tapering 
to  about  three  inches  at  the  lower  edge.  In  midships,  she  has  a  bat- 
r  65  feet  in  length,  protected  on  the  sides  by  plates  six  inches  tlvvofe.. 
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This  batterj^  is  protected  fore  and  aft  by  a  bulkhead  of  similar  scantlinf 
to  the  ship's  side,  and  plated  with  4i-inch  plates,  which  reach  from  tk 

upper  deck  to  several  feet  below  the  water-line^ 
Thus  the  protected  battery  is  a  square  box 
amidships,  as  shown  in  the  woodcuts 

This  battery  contains  eight  T^inch  guns, 
four  on  eacii  side,  and  when  we  consider  that 
the  funnel  passes  through  it  there  cannot  be 
much  space  for  working  these  8-ton  guns.  A 
fixed  turret  protects  a  turn-table  moontingi 
OJ-inch,  13|-ton  gun,  on  each  comer  of  the 
battery ;  the  gun  itself,  however,  being  above 
the  turret,  is  exposed.  The  toUil  length  of  the 
ship  is  300  feet,  consequently  a  length  of  235 
feet  on  each  side,  or  an  area  of  about  4,oOO 
sui)erficial  feet  of  the  side  of  this  new  iron-clad, 
(?)  has  no  more  protection  than  any  wooden 
frigate  of  the  old  type.  Granting  that  the 
small  box-battery  amidships  is  iu\Tdnerabie, 
the  unprotected  parts,  with  the  ma8ts  and  lig- 
ging,  would  be  easily  set  on  fire,  the  smoke  and 
heat  of  which  would  drive  the  men  away  froB 
the  unprotected  turret-guns,  and  interfere  ^itk 
the  loading  and  training  of  the  guns  inside  of 
the  battery,  whilst  the  demcmilizatiou  of  the 
crew,  arising  from  the  knowledge*  that  lM)th 
ends  of  the  ship  were  on  lire,  would  be  a*  diffi 
cult  to  allay  as  the  fire  itsc»lf,  and  tully  a# 
disastrous  as  the  enemy's  shot. 


FRENCH  IliON-(^LAl)S. 

In  the  same  case  with  the  Gloire  nuxlel,  tbm 
is  a  model  of  an  iron-plated  frigate  of  the  Flan- 
dre  type*,  of  000  horse  i)ower,  with  a  f<mr  blaiW 
screw.  This  vess(4is  short  and  bnuuUbiittbr 
lines  an*  well  formed.  There  is  als<»  a  niiMlfl 
of  the  iron-plated  frigate  Solferiuo,  with  araio^ 
bow  and  six-bladed  sci*ew.  This  vessel,  like 
the  Man*ngo,  is  only  plated  aniidshi)>8,  awi 
along  a  belt  at  the  water-line.  The  ram  i*  tri- 
angular in  its  vertical  profile,  Init  it  merge* 
well  intx)  the  well-formed  lines  of  the  ship. 

Then*  are  also  exi)os<Hl  in  this  case  miideb 
of  the  floating  battery  Embuscade,of  12l>h*ii* 
jmwer,  a  flat-floored,  bn)ad,  and  short  vt»8aii 
with  guns  all  anmnd,  and  driven  by  f(mrhla«M 
IvfVw  )^v!^w\N^\  vicvjA  w  laaodel  of  the  floating  ha'- 


French  box-battery  irou-c\a(l&. 
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tery  Arrogante,  also  of  120  horse  power,  similar  to  the  Embuscade,  but 
reduced  in  height  at  the  ends  so  as  to  form  the  greater  part  of  the  vessel 
into  a  central  fort,  carrying  nine  guns  on  each  side  and  three  guns  at  each 
end.  There  is  also  a  model  of  the  coast  defence  ship  B^lier,  of  530  horse 
power,  in  which  the  sides  converge  and  are  netted  into  the  deck,  and  of 
which  the  annament  consists  of  two  guns  set  in  a  turret  placed  well  for- 
ward to  balance  the  weight  of  the  machinery. 

"The  whole  of  these  models,"  says  The  Engineer^  "are  exceedingly 
well  executed,  and  the  forms  of  the  vessels  are  good  for  moderate  rates 
of  speed.  But  there  is  nothing  in  any  of  the  arrangements  that  is 
worthy  of  imitation,  or  that  shows  that  the  advisers  of  the  French  gov- 
ernment have  attained  any  just  appreciation  of  the  powers  and  qualities 
indispensable  to  the  success  of  modem  ships  of  war.  The  most  remarka- 
ble of  these  motlels,''  says  the  same  journal,  "is  a  submarine  boat  driven 
by  a  six-bladed  screw  at  the  stern.  Motion  is  given  to  the  screw  by 
engines  worked  by  compressed  air,  and  an  air-boiler  or  reservoir  is  placed 
near  the  bow  to  balance  the  weight  of  the  engine,  while  another  similar 
reservoir  is  placed  upon  each  side  of  the  vessel  further  aft.  Midway 
down  in  the  prow  is  a  long  tubular  bowsprit  or  spin*,  carr,>dng  a  tori)edo 
at  its  extremity.  The  deck  and  sides  are  of  course  merged  into  one  by 
carrying  the  sides  in  curved  form  over  the  upper  horizontal  surface, 
usually  constituting  the  deck,  and  into  this  rounded  top  or  deck  a  small 
boat  is  so  indented  that  when  in  its  place  it  forms  a  poition  of  the  main 
vessel,  but  yet  when  liberated  it  is  of  the  proper  configuration  to  be 
suitable  for  a  boat.  Tliis  boat  is  also  covered  over,  water-tight,  and  is 
entered  through  a  hole  in  the  bottom  from  the  main  vessel,  a  suitable 
manhole,  closed  by  proper  contrivances,  being  made  in  the  socket  which 
receives  the  boat  on  the  deck  of  the  main  vessel  to  enable  a  i>erson  to 
pass  from  the  one  to  the  other.  At  the  end  of  a  small  vertical  shaft 
rotated  by  hand  and  projecting  above  the  deck  of  the  main  vessel,  a 
screw  is  set  for  the  puq)ose  of  raising  or  sinking  the  vessel  in  the  water. 
This  model  was  executed  at  the  port  of  Rochefort,  and  the  arrangements 
exhibit  ingenuity.  But  in  many  points  the  plan  is  inferior  to  that  of  D. 
Bushnell,  projected  in  America  nearly  a  himdred  years  ago.'' 

THE  NUMANCIA. 

The  exhibits  of  the  private  firms  of  France  are  not  extensive.  The 
Marseilles  company,  Des  Forges  et  Chantiers  de  la  M^diterran<3e,  along 
with  several  models  of  marine  engines,  show  a  model  of  the  Spanish 
fiigate  i^'umancia,  which  took  part  in  the  bombardment  of  Valparaiso 
and  Gallao.  The  Numancia  is  an  iron  ship,  completely  armored  with 
5-inch  plating  on  16-inch  backing  of  timber,  consisting  of  a  horizontal 
layer  of  4-inch  planking,  and  vertical  timbers  12  inches  in  thickness. 
On  the  whole  the  ^umancia  seems  to  be  a  more  powerful  man-of-war 
than  any  of  the  ships  (as  represented  by  the  models)  of  the  French  navy. 
Though  she  is  70  feet  shorter  than  the  Achilles — ^the  most  powerful  icon- 
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dad  possessed  by  England* — she  carries  a  greater  weight  of  armor  per 
square  foot,  (her  annor-plates  weigh  1,300  tons,)  and  is  at  least  htr 
equal  in  resistance  to  shot,  while  in  consequence  of  the  difference  ii 
length  she  is  a  much  handier  ship,  and  her  cruise  to  the  western  coul 
of  South  America  bears  ample  testimony  to  her  sea-going  qualJtin. 
Tliis  ship  cost  $1,57^,000  without  her  armament.  The  Xuiiiani'ia  wu 
struck  at  Callao  by  a  300-poiinder  shot,  which  penetrated  the  iron  pla» 
and  stuck  in  the  baeking.  This  shot,  doubtless,  struck  obIi<|uely,  or  was 
fired  with  a  light  charge,  for  there  is  little  doubt  that  round  So.  7  in  th* 
foregoing  table,  striking  direi-t,  would  i>euetratc  the  side  of  the  N'uman- 
cia,  as  also  would  our  lo-inch  shot  flred  with  60  pounds  charge  at  M 
yards. 

GOUIN-S  ARMOR. 

Near  by  stands  the  only  iioii-clad  nkodel  (in  section)  shown  by  a  French 
firm.  This  is  exhibited  by  K.  (Jonin  &  Co.,  of  Paris,  and,  as  yet,  is  onlj 
a  project.  It  is  ahalf  section  of  an  iron  frigite  with  a  double  eellnlar 
bottom.  Its  chief  i>ectiliarity  is  its  double  II  Iranuug,  of  which  we  giw 
an  illustration.     The  object  aimed  at  seems  to  he  "  a  method  uf  tasteiUD; 

Scale  i  iiirh  In  Toot. 


with  fewer  tlinm{;li-l»olts  tliaii  nre  gcnenilly  nsctl."  Itiit  tin-  systt-m 
iuvolvos  <-oiistru<'tivi'  diltii  iiltics  uf  no  onliuiiry  kind,  such  for  instiuicr 
us  tlie  fitting  of  Hie  tiiiilwiM  «  «,  and  tlie  fcey-plank  h,  bt-twivn  the  ri> 
etciil  II  tViiiiifM.  The  vcrlica)  Iniiiies,  nutwitlistaiuling,  their  gn>iit  dc|tb 
and  weight,  Ix-iiig  .si-}>iii'iitcd  IVoin  tlie  armor-plate  by  a  cushion  of  tiiulrr 
planking,  do  nut,  as  in  the  Chalniei's  system,  snpiH>rt  the  [date,  or  offer 
any  ivsistiince  to  the  shot  till  tlie  plate  iind  backing  an-  first  iK-uetnitW. 
In  the  same  class  (lili)  Denmark  shows  a  nio<)el  of  the  stem  or  tH»  oi 
a  floating  battery,  built  to  earry  two  ;iOU-iH)nnder  Aruisti'ongs  tu  our 
euptila.  The  length  of  tliiscraft  i8  2(W  feet,  bmidth  over  ail  40  fW't,aDd 
dejith  of  hold  17  feet;  her  dntught  of  water  being  12  feet.  Her  iiruHT 
consists  of  a  -Ij-inch  )ilute  ivstingon  a  Ill-inch  tiiiil>er  backing,  with  lii>n 
zontal  stringei-s  resi>nibliiig  the  coiuinmnd  backhig  of  the  Chalmers  tar 
get,  or  that  adojited  in  the  English  frigate  Itellerophon. 

e\  of  war,  *■  k  lallipg  ahip.  mi  •*  ■ 
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Farther  on,  in  the  same  circle,  we  come  to  a  model  of  the  Austrian 
frigate  Ferdinand  Max,  which  ran  down  the  Re  d'ltalia,  at  Lissa.  This 
is  a  wooden  ship  of  La  Gloire  tyi>e,  plated  all  round  with  4f -inch  iron. 
She  has  800  horse-power  engines,  and  a  displacement  of  only  5,100  tons. 
Her  armament  consists  of  16  lOO-pounders,  and  her  swan-neck  shaped 
cutwater  is  armed  with  a  cleaver,  that  makes  her  the  powerful  ram  which, 
at  Lissa,  she  proved  herself  to  be. 

TORPEDOES  AXD  SUBAQUEOUS  PROJECTILES. 

Since  armored  ships  have  come  into  fashion,  one  would  expect  that 
more  attention  than  heretofore  would  be  given  to  the  question  of  sub- 
aqueous artillery.  Though  the  bottom  of  an  iron  ship  is  noW,  and  is 
likely  ever  to  be,  a  weak  point  inviting  attack,  there  are  very  few  con- 
trivances for  this  mode  of  warfare  on  view  at  the  Paris  Exhibition.  Some 
torpedoes  are  shown  by  the  Austrian  government  which  are  chiefly 
intended  for  harbor  defence.  The  following  from  The  Standard  has  ref- 
erence to  these : 

"  The  torpedoes,  of  which  a  specimen  is  exhibited,  are  flattened  cylin- 
ders, about  four  feet  high  and  the  like  in  diameter.  From  the  bottom  a 
chain  descends,  and  passes  through  a  clip  at  the  end  of  a  long  steel  wire 
7-strand  rope,  attached  to  a  heavy  bell-shaped  or  rather  hemispherical 
iron  anchor.  The  chain  can  be  passed  through  the  clip  in  one  direction, 
but  cannot  be  pulled  back ;  by  this  means  the  crews  of  the  boats  laying 
the  torpedoes  can  pull  the  chain  through  the  clip  until  the  torpedo  is 
sufficiently  submerged — say  to  12  feet  below  the  surface ;  the  end  of  the 
chain  is  then  let  go  into  the  water,  and  the  clip  holds  it  flrmly  in  position. 
In  this  way  each  machine  is  successively  moored.  From  the  upper  part 
of  the  torpedo  there  project  at  suitable  intervals  numerous  large  broad- 
headed  iron  studs,  the  long  shafts  of  which  penetrate  into  the  top  portion 
of  the  torpedo,  and  when  any  one  of  these  studs  is  struck  its  shaft  is 
driven  against  one  of  the  teeth  of  an  internal  ratchet  wheel,  which  par- 
tially turns  and  brings  internal  projections  in  contact  with  the  electrical 
wires,  when  the  exploding  spark  fires  a  composition  somewhat  similar  to 
that  of  our  Abel  fuzes,  but  probably  more  sensitive.  A  special  appa- 
latus  is  necessary  to  permit  the  electrical  currents  to  pass  from  all  the 
torpedoes,  and  the  same  apparatus  will  test  the  insulation  of  each,  as  well 
as  detect  those  which  have  exploded.  The  action  of  the  contact  made 
by  the  mechanical  stud  of  the  torpedo  is  that  the  current  immediately 
passes  to  earth ;  when  therefore  a  torpedo  has  been  exploded  its  cable 
carries  off  to  the  water  a  considerable  quantity  of  electricity,  and  it  is 
requisite  to  sever  its  wire  to  avoid  this  loss.  To  detect  it  a  bridge  of 
copper  is  brought  over  from  the  connecting  wire  of  battery  to  the  appar 
ratos  to  which  all  the  wires  of  the  torpedoes  (Siemens's  laminated  copper 
small  cables)  are  attached,  and  a  short  circuit  is  thus  made  with  a  needle- 
diaL  As  the  circuits  of  the  unexplored  torpedoes  are  interrupted,  no 
action  takes  place  by  connection  with  them  ^  but  when  the  one  is  touched 
12m  w 
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which  is  conveying  electricity  to  the  earth,  or  rather  to  the  sea,  the  needle 
flies  rapidly  over  and  indicates  the  wire  which  should  be  cat  adrift  The 
charge  in  these  torpedoes  is  168  kilograms,  or  about  three  hundred  wei^ 
of  sporting  powder ;  the  reduction  is  made  in  consideration  of  the  imiw- 
diate  proximity  of  the  explosion  to  the  vessel  sought  to  be  destroyed.^ 

With  the  exception  of  a  crude  model  in  the  English  section  and  another 
equally  crude  but  more  pretentious  design  in  the  French,  there  are  no 
plans  exhibited  for  firing  submarine  projectiles.  We  have  been  led  to 
these  reflections  by  the  examination  of  the  French  model,  M.  Pourcy  i 
^^Batterie  sous  marin."  His  plan  briefly  consists  in  placing  the  moizle 
of  the  gun  into  a  stuffing-box,  and  forcing  it  outwards  through  an  (^len- 
ing  protected  by  a  valve  in  the  ship's  side;  when  the  gun  recmk  the 
valve  closes  and  the  operation  is  repeated.  A  submarine  projectile  pos- 
sessing great  novelty  was  lately  discussed  in  The  Engineer ^  and  thougk 
the  invention  is  not  in  the  Exhibition  it  is  none  the  less  interesting. 
From  the  article  in  question  we  extract  the  following : 

^^  It  is  somewhat  extraordinary  that,  amongst  the  number  of  schemes 
of  subaqueous  explosion  for  warlike  purposes,  there  is  hardly  any  record 
beyond  what  we  are  now  to  make  of  subaqueous  projectiles.^  The  inge- 
nuity of  engineers  seemed  to  restrict  itself  to  the  proi>osition  of  entab- 
lishiug  a  mine  at  some  fixed  point  in  a  channel,  and  then  allowing  it  to 
stay  at  rest  until  an  enemy's  vessel  might  hapi>en  to  pass  over  it,  wlieu 
by  some  sufficient  de\ice  the  mine  should  explode.  Yet  it  would  seem 
more  desirable,  if  it  could  be  eftectiiated,  to  launch  a  subaqueous  projw 
tile  against  a  ship  than  to  await  the  contingency  of  a  ship  passing  over 
a  stationary  mine.  The  only  sort  of  subaqueous  projectile  that  compiiM^ 
the  conditions  of  prolonged  flight — if  flight  be  the  ai>propriate  word  ianc 
such  a  medium  as  water — is  the  rocket ;  and  granting  the  rocket's  com- 
petence to  take  eft'ect  in  a  watery  medium,  then  the  use  of  this  missile 
.demonstrably  jjresents  enormous  advantages  over  every  other  pn>jei*tiW 
that  could  be  launched  against  a  ship.  Long  l)efore  1802  it  ha<l  l»tru 
known  that  a  rocket  would  propel  itself  through  water,  and  therein  gen- 
erate considerable  projectile  fence ;  but  the  specific  novelty  of  the  \m^\^ 
osition  laid  before  the  British  admiralty  in  November,  1802,  was  that  i4 
regulating  the  subiupieous  flight  of  an  iron  rocket  by  a  system  of  flotatit« 
and  pilotage,  which,  when  explained,  caiuiot  fail  to  manifest  its  own 
advantages.  An  ordinaiy  iron  rocket  being  shmg  at  a  definite  dt*i»th 
l>elow  the  water-line  by  means  of  two  metal  stays  fi'oni  any  convenient 
float,  has  i)endent  from  it  a  rudder.  Obviously  X\\^  depth  of  the  n»ckH 
below  the  water-line  will  be  regulated  and  determine<l  by  the  length  \i 
the  stays,  and  the  dimensions  of  the  rudder  would  be  regidated  by  exji*^ 
rience.  A  nn^ket  thus  arranged  when  ignited,  as  might  remlily  be  acxi« 
l)lished  by  electricity,  would  obviously  tend  to  go  straightforward  until 
the  exhaustion  of  its  i)ropulsive  force.     Unlike  an  aerial  pix>jei*tile,  wKk-k 

'  Km  ton  tlesigncd  a  subiiiHriue  hattery  about  tin*  b«^giniiing  of  the  century,  the  drBwiaf** 
and  tfpecificaiiouB  of  wbicVk  Yri?r<&  \w  e\\ft\.«Ti^«  uot  more  than  two  years  ago. 
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may  incur  deflection  in  any  plane,  a  subaqueous  rocket,  arranged  as  here 
described,  conld  only  experience  deflection  laterally,  vertical  aberration 
being  prevented  by  the  float  and  regulating  stays.  A  rocket,  however 
used,  is  endowed  with  certain  advantages  an  ordnance  projectile  has  not. 
To  the  dimensions  of  a  rocket  there  are  hardly  any  imaginable  limits ; 
then^  again,  its  first  moment  of  flight  being  attended  with  no  initial 
shock,  many  explosive  bodies  may,  if  desired,  be  used  for  charging  rocket 
heads,  though  wholly  incapable  of  employment  by  ordinary  artillery.  To 
fire  a  slung  rocket,  like  the  one  just  described,  from  a  ship  against  a  ship, 
would  not  be  very  difficult,  but  the  special  service  indicated  to  the  war 
office  and  admiralty,  as  falling  within  the  province  of  these  slung  rockets, 
was  that  of  establishing  a  perpetual  protection  at  harbor  mouths.  It  is 
easy  to  understand  that  an  entire  coast-line  might  be  converted  into  a 
battery  of  such  slung  rockets  at  convenient  distances  apart,  and  con- 
verging, if  desired,  towards  one  or  more  points  whereat  a  hostile  fleet 
might  be  exi)ected  to  pass.  Equally  easy  is  it  to  understand  that  any 
number  of  these  slung  rockets  might  be  kept  in  peri)etual  communica- 
tion with  an  electric  reserve,  whereby  they  might  be  discharged  when 
necess.ary.'' 

BELLEEOPHON  G-INCH  PLATE. 

Before  passing  to  the  British  Naval  Department  on  the  banks  of  the 
Seine,  we  shall  examine  the  exhibits  of  the  several  armor-plate  makers 
which  are  scattered  about  the  parks  and  main  building.  Very  fair  speci- 
mens of  plates,  of  from  4^  inches  to  6  inches  in  thickness,  are  exhibited 
by  Russia,  Austria,  Italy,  and  other  continental  countries,  but  the  chief 
displays  of  this  branch  of  war  material  are  those  of  France  and  England. 
The  former  are  chiefly  of  small  dimensions,  though  some  are  nine  inches 
thick.  They  are  exhibited  by  the  makers,  of  whom  Messrs.  Petin  & 
Gaudet  are  the  most  extensive  producers.  Some  of  the  French  plates 
exhibited  have  been  fired  at,  but  chiefly  with  cast-iron  shot,  and  from 
gons  of  smaU  calibre.  They  are  only  slightly  indented  with  the  ri])plingy 
saucer-shaped  mark  invariably  produced  by  cast-iron  round  shot,  and 
these,  as  weU  as  two  short  plates  nine  inches  in  thickness,  with  six 
9^inch  shot  sticking  in  them,  exhibited  by  the  French  government,  are 
shown  to  illustrate  the  quality  of  the  plates  and  their  powers  of  resist- 
ance. On  the  other  hand  the  plate  exhibited  by  the  British  government 
is  shown  to  illustrate  the  power  of  the  Wool\^ich  gun  and  projectiles,  and 
is,  as  before  stated,  completely  riddled.  Tliis  plate  is  20  feet  long,  four 
feet  three  inches  wide,  and  six  inches  thick.  It  was  made  at  the  Mill  wall 
Iron  Works  for  the  Bellerophon  target,  and  it  will  be  interesting  to 
inquire  into  the  circumstances  and  particulars  of  the  firing  that  produced 
the  terrible  effects  exhibited ;  for  not  only  is  the  plate  riddled,  but  the 
laminsB  has  been  separated  at  the  back  for  about  six  inches,  all  aroimd 
the  hole,  whereby  an  amount  of  metal,  fidly  equal  to  the  weight  of  the 
shot,  has  been  converted  into  langridge  and  driven  into,  and  soiueUnv^^ 
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throngh,  the  backing.  There  is  a  something  about  all  these  armor-plale 
trials  of  the  British  admiralty  which  is  perplexing  to  the  uninitiated,  and 
these  Bellerophon  trials  are  no  exception  in  this  respect.  When  the 
BeUerophon  target  was  first  tested  no  shot  was  fired  at  it,  but  such  as 
previous  exx)eriments  had  demonstrated  would  not  penetrate.  The 
reporters  for  the  press  on  that  occasion  noticed  its  ^'  merciful  treatment,' 
the  '^unusual  tenderness"  of  the  trial.  So  the  plate  shown  in  the  Exhi- 
bition was  not  on  the  Bellerophon  target  when  it  received  the  punish- 
ment referred  to ;  but  it  was  on  a  much  stronger  target,  called  the  ^*  Box- 
target."  The  Bellerophon  has  only  10  inches  of  wood-backing,  but  this 
had  18  inches,  with  a  double  skin,  and  the  usual  iron  frame.  The  fol- 
lowing table  gives  the  particulars  of  eight  rounds  fired  at  this  plate,  the 
effects  of  which  as  exhibited  in  Paris  show  both  the  power  of  the  gun  and  * 
the  vulnerability  of  the  frigate  whose  armor  the  plate  represents.  The 
gun  used  was  the  7-inch  6^-ton  M.  L.  naval  gun,  and  the  charge  in  each 
round  was  22  pounds  of  L.  G.  rifle  powder.    The  range  was  200  yards: 
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4 

Chilled  shot,  ogival  head, 

13.86  inch. 
Chilled  iihot,  ogival  head, 

13.86  inch. 
Steel    shot,    ogival    head, 

15.25  Inch. 
Stt-el  shot,  round-head 

do 

n5k 

116i 
115i 
115 

115 

1,337 
1,333 
1,.T60 
1,380 

1,371 

5 

6 

7 

8 

1,518 
1,499 

Thougli  only  four  of  the  above  rounds  completely  penetrated  the  tarpft 
there  can  be  little  doubt  that  all  the  eight  rounds  would  have  gtme  olt^aD 
through  the  original  "Bellerophon  tiirget.^  Thus  the  resisting  i>ower* 
of  the  Bellerophou  gave  way  before  1,500  foot-tons,  an  amount  of  work 
(making  every  allowance  for  the  difl*erent  form  of  pnyectile)  within  tht 
ciipacity  of  our  11-inch  smooth-bores  at  200  yivrds,  or  the  15-inch  gun  at 
2,000  yards. 

Tht*  contemplation  of  this  riddled  i)late  of  six  inches  of  solid  iron  apin 
foives  the  (question  ujwn  us,  "  AVliere  are  we  to  look  for  n^sistanee  to  shoe 
it  not  to  increased  tVik\iue«&  oi  W\^  vYowvlating!"    Tliere  can  be  Uttk 
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doubt,  since  every  armor-plate  must  have  a  cushion  of  some  sort 
between  it  and  the  ship,  that  this  cushion  or  backing  is  the  source  whence 
increased  resistance  is  to  be  obtained.  In  the  shed  adjoining  that  in 
which  this  BeUerophon  plate  is  exhibited,  this  principle  of  imi)roving  the 
backing  has  two  exponents.  A  plan  of  corrugated  steel  plates  is  shown 
by  Mr.  George  Bedford,  of  London,  the  resistance  of  which  has  not  yet 
been  tested  by  experiments;  but  the  trials  of  steel  armor-plates  which 
have  been  made  from  time  to  time  hold  out  little  hope  that  steel  in  any 
shape  exposed  to  the  impact  of  shot  will  give  a  superior  Qr  even  an  equal 
resistance  to  iron. 

The  other  plan  is  that  of  Mr.  Chalmers,  already  referred  to,  whose 
original  target  was  faced  with  hammered  plates  of  only  3J  inches  in 
thickness.  As  the  comparative  resistance  of  the  3|-inch  plate  on  a  com- 
pound backing  and  the  O-incK  i)late  on  a  timber  backing  will  help  to 
answer  the  question  proposed,  we  give  the  following  from  The  Thnes^ 
The  writer,  in  summing  up  the  results  of  the  BeUerophon  trial,  ascribes 
to  the  target  "a  victory'  almost  as  great  as  that  achieved  by  the  target 
of  Mr.  Chalmers.'' 

"  In  estimating  the  relative  merits  of  the  two  targets,"  says  The  Times^ 
"it  must  not  be  forgotten  that  Mr.  Eeed's  target  is  larger  by  some  40 
8ui)erficial  feet  than  Mr.  Chalmers's.  In  thickness  of  metal  it  is  20  pounds 
per  square  foot  heavier,  and  its  cost  of  construction  is  £400  more.  To 
the.se  facts  we  may  add  that  Mr.  Chalmers's  target  was  assailed  with  15 
rounds  more  than  were  fired  at  Mr.  Eeed's  yesterday — 15  rounds  which 
were  fired  with  150  pounds  of  powder,  and  threw  no  less  than  1,500 
pounds  weight  of  metal  against  the  target  of  Mr.  Chalmers  more  than 
were  fired  against  that  of  Mr.  Reed." 

The  comparisons  drawn  from  the  experiments  by  the  iron-plate  com- 
mittee are  equally  conclusive  on  the  subject  of  improving  the  backing. 
During  the  present  year  the  old  "Chalmers  target"  was  (after  resisting 
45  rounds)  attacked  by  shot  similar  to  those  employed  in  rounds  three, 
four,  five,  and  six,  of  the  foregoing  table,  save  that  in  this  case  a  7-ton 
gun  was  used  instead  of  the  6J-ton  naval  gun,  and  a  stronger  brand  of 
powder,  which  gave  an  average  velocity  of  100  feet  more  per  second, 
with  a  proportionate  increase  of  worJc,  The  shot,  according  to  the  pub- 
lished reports,  failed  to  penetrate  the  target,  which  is  24  pounds  per 
square  foot  lighter  than  the  "box  target"  covered  with  the  BeUerophon 
^inch  plate. 

If  thickness  of  plate  and  perfection  of  manufacture  could  secure 
immunity  from  penetration,  the  plates  exhibited  in  this  shed  by  Sir  John 
Brown  and  Co.  of  the  Atlas  works,  Sheffield,  are  well  calculated  to  inspire 
confldenee.  Here  is  a  6-inch  plate,  30  feet  long  and  3^  feet  wide,  and  a 
massive  slab  13}  inches  thick  cut  from  the  solid  shield  used  in  the  granite 
casemate  at  Shoeburyness.  But  a  visit  to  the  government  shed  hard  by, 
at  once  destroys  the  feeling  of  security  inspired  by  the  contemplation  of 
these  ponderous  masses  of  iron.    There  the  counterpart  of  the  G-inch 
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plate  is  shown  riddled  and  torn  to  firagments  by  a  comparatively  light 
gun  with  22  pound  charges  of  powder;  and  the  identical  IS^-inchshiM 
is  shown  broken  in  two,  by  a  few  taps  from  projectiles  less  than  half  the 
weight  of*  our  15-inch  shot,  and  with  less  than  half  tlie  work  that  eas 
be  got  at  1,000  yards  from  our  15-inch  smooth-bores.  We  by  no  meai» 
wish  to  detract  from  the  value  of  these  ponderous  forgings,  or  the  credit 
due  to  those  who  have  produced  them.  Our  object  is  to  arrive  at  a  true 
estimate  of  their  worth  as  a  means  of  defence,  and  to  keep  in  view  the 
fact  that  thini^er  iron,  properly  htwkedj  would  give  an  equal,  perhaps  a 
better  protection  at  less  than  one-half  the  cost.  Quite  recently  the 
Atlas  Company  have  excelled  all  their  previous  productions  by  the  sat- 
cessfiil  manufacture  of  a  plate  of  21  tons,  over  20  feet  long,  4  feet  wide, 
and  15  inches  thick. 

15-mCH  PLATE. 

The  following,  extracted  from  a  description  of  the  operation  in  Tkt 
Times^  is  interesting  if  only  to  indicate  the  cost  at  which  such  plates  are 
produced.  After  a  graphic  description  of  the  foimdry  and  the  process 
of  "diawing''  the  plate,  the  writer  goes  on  to  say: 

^^  A  great  deal  of  the  success  depends  upon  the  time  at  which  the  plate 
is  drawn,  and  the  amount  and  length  of  time  to  which  it  is  to  be  heated. 
AU  this  is  regulated  by  the  chief  roller  and  furnace-man,  who  are  paid 
wages  wliich  many  eminent  professional  men  might  ein'^' — wages  « mount 
ing  from  £1,200  to  sometimes  £2,000  a  year.  •  •  •  •  The  reqiiirvd 
dimensions  were  obtained,  as  we  have  said,  by  less  than  a  quarter  of  an 
houi-'s  rolling,  and  a  plate  15  inches  thick,  the  product  of  the  labor  of 
nearly  200  men,  and  the  consumption  of  nearly  250  tons  of  coal,  was 
shot  out  by  the  rolling  mills  and  left  to  cool." 

The  Atlas  Company  also  show  specimens  of  spherical  st^el  shot  fn>m 
7-inch  to  20-inch  diameter;  the  largest  weighs  1,155  i)ounds. 

Two  naval  temples  of  equal  size  stiind  on  the  banks  of  the  Seine,  one 
above  and  the  other  below  the  Pont  d^Ietiaj  the  former  dedicated  t<i  the 
naval  display  of  France,  the  latter  to  that  of  Great  Britain.  As  the 
French  marine  models  have  been  mentioned  already,  it  remains  only  to 
say  that  the  building  on  the  Seine  is  almost  wholly  occupied  with  the 
engines  and  boilers  intended  for  the  iiondad  frigate  Friedland.  It  is  not 
our  province  to  discuss  these  or  any  other  marine  engines,  but  there  Ua 
novelty  about  the  Friedland's  engines,  which,  combined  with  the  fai'ts  that 
they  are  the  exponents  of  the  princi[)le  of  construction  a<lopted  at  the 
instance  of  M.  Dupuy  de  Lome  for  the  engines  of  most  of  the  shi|»s  of 
the  French  na\y,  and  that  they  are  the  only  large  marine  engines  exhiN 
ited  in  motion,  may  justify  a  few  extracts  having  reference  to  the  prin 
ciple  on  which  they  are  constructed. 

FKENCH  MARINE  ENGINES. 

"The  French  three-cylinder  engines,"  says  The  Engineer^  "take  their 
ateam  direct  from  the  boilet  iuto  the  centre  cylinder  only,  and  exiwnd 
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thence  into  the  two  contiguous  cylinders,  all  three  being  of  the  same 
diameter,  and  having  the  same  stroke  of  piston.  It  is  an  object,  in 
expanding,  to  obtain  as  nearly  as  possible  the  same  mean  effective  pres- 
sure per  square  inch  in  the  three  cylinders,  and  this  is  attained  in  M. 
Dupuy  de  Ldme's  engines  by  regulating  the  point  of  cut-off  and  the  angles 
of  the  three-throw  cranks  with  respect  to  each  other.  So  far  from  being 
equidistant  from  each  other,  as  so  many  cursory  observers  have  supposed, 
the  cranks  of  M.  Dupuy  de  Ldme's  two  expansive  cylinders  are  but  90^ 
apart  firom  each  other,  while  that  of  the  intermediate  high-pressure  cyl- 
inder is  1350  from  either  of  the  others.  With  25f  pounds  steam  in  the 
boilers,  reduced  to,  say,  25  pounds  at  the  middle  cylinder,  and  cut  off  at 
five-sixths  of  the  stroke,  the  steam  is  first  expanded  into  one  of  the  side 
*  flinders  and  then  into  the  other,  and,  when  the  back  pressure  on  each 
€)i  the  three  pistons  is  measured,  it  is  found  that  the  mean  effective  pres- 
sure upon  the  three  pistons  is  practically  the  same.  •  •  •  • 
The  steam  enters  the  cylinders  through  what  in  other  engines  would  be 
the  exhaust  port.  The  live  steam  enters  the  cylinder  from  the  inside  oi 
the  slide-valve,  the  exhaust  being  effected  by  the  outer  edges  or  ends  of 
the  valve.  The  steam,  furthermore,  on  its  way  to  the  middle  cylinder, 
passes  around  the  two  expansive  cylinders,  thus  keeping  them  hot  with 
steam  of  a  much  higher  pressure  than  that  worked  within  them." 

Many  eminent  American  engineers  hold  the  opinion  that  the  division 
of  power  and  multiplication  of  parts,  consequent  on  the  use  of  two  cylin- 
ders, is  Justified  only  by  their  greater  certainty  in  starting  or  reversing  as 
compared  with  a  single  cylinder.  In  either  the  single  or  double  cylinder 
engines  foil  advantage  may,  in  an  emergency,  be  taken  of  accumulated 
steam.    But,  says  The  Engineer  : 

^^ A  great  defect  of  this  French  system  is  that  the  expansion  is  invari- 
able, and  that  the  three  cylinders  cannot  be  made  to  work  up  steam, 
each  on  an  emergency,  as  in  chasing,  or  escaping,  or  ramming,  of  full 
tM>iler  pressure,  or  nearly  so.  If,  too,  the  ship  is  to  work  with  half-boiler 
power,  no  advantage  can  be  taken  of  increased  expansion,  but  the  steam 
must  be  throttled,  and  the  same  rat©  of  about  two-and-a-half-tbld  expan- 
sion maintained." 

These  engines  of  950  nominal,  are  intended  to  work  up  to  4,000  indi- 
cated horse-power,  and  they  weigh  with  full  boilers  800  tons.  The  crank 
shaft  is  connected  to  the  four-bladed  screw  by  a  universal  joint,  an 
improvement  by  which  the  heating  of  journals  will  in  a  great  measure 
be  prevented^ 

BRITISH  KAVAL  DISPLAY. 

Belo^the  bridge  of  Jena,  we  enter-  the  building  which  contains  the 
British  naval  display,  a  marine  museum  grand  in  its  proportions,  carefully 
arranged,  and  complete  in  all  that  is  necessary  to  illustrate  the  English 
idea  of  a  modem  man-of-war. 

We  take  the  opportunity  here  to  express  our  deep  regret  that  the 
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United  States  War  and  Kavy  Departments  have  not  sent  to  thisExhibitioo 
a  selection  of  war  material,  sach  as  would  indicate  the  progress  made  in 
our  country  in  ordnance,  projectiles,  and  naval  construction.  A  aeries 
of  models,  such  as  we  have  at  Washington,  would  have  done  us  gmt 
credit,  and  would  have  afforded  our  people  a  better  opportunity  (rf  eon- 
peting  with  French  and  English  ship-builders  and  ordnance  mMnifiafu 
turers  in  supplying  munitions  of  war. 

On  the  wall,  facing  the  main  entrance  of  the  British  naval  shed,  tlie 
Admiralty  alone  show  upwards  of  100  half-block  models  of  ships,  arranged 
and  classed  according  to  their  respective  dates  of  construction,  and  the 
type  or  rate  of  each  ship,  they  are  intended  to  represent.  They  show 
besides  about  20  or  30  models  in  section;  and  the  exhibits  of  private 
firms  are  both  extensive  and  varied.  AH  this  is  in  strict  keeping  with 
the  genius  and  aspirations  of  the  British  people.  ^'If,"  (said  one  of  the 
leading  newspapers  lately,  ^^we  have  any  strength  at  all  it  is  at  sea.  If 
we  have  any  means  of  maintaining,  not  only  our  position  among  our 
equals,  but  our  independence,  it  is  in  our  ships.  We  are  not  great  in 
land  armaments  as  our  rivals  are.  We  cannot  equal  them  in  powerful 
armies  and  in  military  capacity.  We  have  only  the  sea  as  our  battle- 
ground, and  maritime  skill  is  our  national  defence." 

Half  a  dozen  years  ago,  when  La  Gloire  and  the  Warrior  were  new 
ships,  when  Palmerston  forts  and  the  French  invasion  formed  the  chief 
topics  of  interest  in  the  London  journals,  the  English  navy  wa:*  com 
pared  or  contrasted  with  that  of  France  alone.  But  all  is  now  changed. 
British  ships  and  guns  are  contrasted  still,  but  American  Monitors  ami 
Rodman  smooth-bores  have  taken  the  place  of  the  ships  and  gims  «»i* 
France.  * 

The  long  continuance  of  the  entente  cordiaU  with  the  latter  country  has 
led  the  English  people  to  look  across  a  broader  sea  than  the  English 
channel  for  a  j^robable  maritime  foe.  This,  in  connection  with  the  more 
significant  fact  that  the  United  States  has  never  had  any  other  enemy 
at  sea,  cannot  fail  to  make  the  English  naval  display  in  Paris  interest  in:: 
to  Americans. 

it  is  not,  however,  our  intention  to  notice  in  detail  this  extensive  n»l 
lection  of  models  or  even  every  class  which  they  represent ;  some  idea  t»i 
the  peri)lexing,  and  doubtless  unnecessary,  Viiriety  of  ships  in  the  British 
navy,  may  be  dra\^^l  from  the  fact  that  each  of  the  102  models  exhibite<l 
is  different  in  some  resi>ects  from  all  the  others.  When  there  are  two  «v 
more  ships  of  a  class,  only  one  model  is  shown;  thus  the  model  of  the  War- 
rior is  also  the  model  of  her  consort  the  Black  Prince.  The  converted 
wooden  ships  of  the  Royal  Oak  cla^s,  four  in  number,  are  also  repre- 
sented  by  one  model,  and  so  with  the  ships  of  tlie  Alabama  class,  ves^ 
sels  of  1,081  tons.  These,  six  in  number,  ai*e  represented  by  the  model 
of  the  Amazon,  which  was  sunk  in  the  chaimel  in  July,  180U. 
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AMAZON  AND  OSPEEY. 

Here  enptMsantj  let  as  for  a  moment  consider  the  loss  of  this  vessel  in 
connection  with  the  ram  principle  of  attack.  The  Amazon,  it  is  true,  was 
a  wooden  ship,  but  she  was  fitted  with  a  projecting  prow,  armed  with  a 
strong  cleaver  of  cast-brass  for  the  purpose  of  being  used  as  a  ram  if  occa- 
sion required.  If  she  was,  comparatively  speaking,  a  small  ship  of  war, 
the  vessel  she  ran  into  was  only  a  small  coasting  steamer  of  less  than 
hidf  her  tonnage.  Hence  it  is  reasonable  to  conclude  that  the  projecting 
prow  of  the  Amazon  was  as  formidable  to  the  Osprey  as  that  of  the 
Bellerophon  would  be  to  the  Miantonomoh,  and  that  it  would,  in  pro- 
portion to  the  weight  of  the  ship,  be  as  strong  as  the  prows  of  iron- 
built  and  iron-plated  ships  generally.  When  the  Amazon  ran  into  the 
Osprey,  the  latter  was  steaming  across  her  bows  at  the  rate  of  about 
ten  knots  an  hour,  and  the  eflect  of  the  collision  will  be  understood  by 
the  following  lines: 

Osprey, 


Amazon. 

The  most  prominent  instances  of  ramming  that  have  occurred  since 
armored  ships  were  built  have  happened  in  cases  where  the  ship  attacked 
was  either  at  anchor  or  going  at  slow  speed.  If  a  ship  of  the  Minotaur 
or  Bellerophon  class  were  to  run  square  into  an  iron-clad  crossing  her 
bows  at  ten  knots  an  hour,  it  is  quite  likely  that,  as  in  the  case  of  the 
Amazon  and  Osprey,  they  would  both  go  to  the  bottom.  The  water- 
tight compartments  of  the  ram  would  doubtless  save  her  from  such  a  fate, 
if  she  were  to  strike  at  a  speed  of  five  or  six  knots.  But  to  get  a  blow 
at  a  ship  going  at  the  rate  of  ten  knots,  it  would  be  necessary  to  surpass 
her  in  speed,  in  which  case  the  shock  would  be  sufficient  to  rupture  her 
own  bulk-heads,  if  not  to  tear  her  engines  from  their  bed. 
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WARRIOR  GLASS  OF  IRONCLADS. 


Passing  by  the  models  of  the  wooden  three-deckers  and  other  timber- 
built  ships  as  either  obsolete  or  too  well  known  to  be  discussed  here,  we 
come  to  the  armored  Warrior,  Britain's  first  iron-clad.  The  nature  of 
her  armor  has  already  been  noticed,  and  a  thin  red  line  on  tiie  moM 
denotes  how  far  that  extends.  The  Warrior,  a  ship  of  6^109  tons,  ii 
380  feet  in  total  length,  and  the  sides  are  protected  in  midships  thioii|^ 
out  a  length  of  203  teet,  leaving  81  feet  forward  and  96  feet  aft^ 
without  any  other  protection  than  her  iron  skin  of  |-incli  plate.  He 
plated  battery  protects  26  of  her  40  guns,  the  remaining  14  being  in  her 
unprotected  ends.  Her  fore  and  mizen  masts  will  indicate  sufficienllj 
above  the  smoke  of  battle  the  position  of  this  armored  battery.  He 
armament  of  the  Warrior  consists  of  36  68-pounders  and  four  40-poiui8- 
ers,  Armstrongs — an  armament  too  light  to  fit  her  to  cope  saooessfoDy 
with  iron-clads  even  of  her  own  class.  To  work  her  broadside  gins 
effectually,  a  considerable  freeboard  is  necessary,  and  this  is  dependent 
on  the  safety  of  her  unprotected  ends.  These  penetrated  between  wind 
and  water,  which  can  be  done  by  naval  ordnance  of  any  calibre,  and  Ae 
Warrior  would  settle  down  till  her  port  sills  would  only  be  a  foot  or 
two  above  water  and  the  ship  herself  quite  unmanageable — ^in  shot 
water-logged.  A  few  extracts  from  the  "opinion  of  Kear- Admin) 
Dacres''  regarding  this  and  other  British  iron-dadSj  cont*>!i^ed  in  a  return 
to  an  order  of  the  House  of  Commons,  (March,  1867,)  will  enable  us  to 
form  an  estimate  of  their  qualities  as  ships  of  war: 

"  Without  entering  into  the  time  they  ( Warrior  and  Black  Prince) 
take  to  wear,  or  stay  under  sail — which  defect  is  ob\iated  by  using  steam 
to  a^ist  the  manoeuvTcs,  and  steam  must  always  be  kept  reaily  for  that 
purpose,  whether  in  crowded  waters  like  the  Channel  or  in  blockading 
an  enemy's  port — I  will  at  once  state  that  I  have  seen  the  fjrreat  difficulty 
that  is  always  experienced,  even  by  skilful  and  practical  officers,  in  tak 
ing  up  a  berth  in  a  tideway  under  steam ;  the  risk  incurred  in  putting 
into  such  harbors  as  Cork  and  Lisbon,  except  \\ith  an  ebb  ti<le,  which 
arises  from  their  great  weight  necessitating  their  being  brought  head  to 
wind  or  tide  before  anchoring,  and  the  positive  danger  that  would  attend 
entering  any  crowded  harbor  with  a  squadron  of  such  ships,  where  there 
might  be  no  room,  either  from  the  number  of  vessels  at  anchor  or  the 
\icinity  of  shoals,  for  the  sliii)s  to  round-to,  head  to  win<l,  to  take  up 
their  berth. 

'*  Another  and  serious  defect  is,  that  they  are  dangerous  in  sruddinir: 
the  Warrior  on  one  occasion  came  up  nearly  eight  points  against  thf 
helm. 

"  My  observations  of  these  ve^els  have  been  hitherto  in  cireunustaiKV^ 
of  comparatively  moderate  weather ;  of  their  probable  qualities  and  Iw- 
liavior  in  a  heavy  gale  I  am  not  inclined  to  think  highly.  Boiling  &.*• 
with  a  very  quick  motion  (as  I  believe  the  Warrior  did  on  her  passaH?^ 
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to  Lisbon  in  January,  1862)  is  a  severe  trial  for  any  vessel,  though,  in 
justice  to  the  contractors,  I  must  say  that  in  general  weather  they  are 
remarkably  steady,  and  only  in  a  really  heavy  sea  would  they  show 
these  uneasy  propensities.  Their  length  and  want  of  buoyancy,  even 
with  their  unarmored  ends,  subject  them  to  shipping  water  through  the 
stem  cabin-windows  in  circumstances  of  wind  and  sea,  when  in  a  wooden 
Teasel  no  one  would  think  of  putting  in  a  dead-light.  This  fact,  and 
fhe  undoubted  superiority  in  buoyancy  of  these  light-ended  ships  over 
fhe  Hector,  Price  Consort,  and  Research  classes,  makes  it  a  question 
tor  very  serious  consideration,  whether  any  of  our  iron-clads  that  may 
be  required  for  service  beyond  that  of  block  ships  in  the  Channel  should 
be  completely  armor-plated,  forward  and  aft,  except  by  a  belt  at  the 
water-line. 

*  <^  As  the  speed  of  a  steam  fleet  is  only  equal  to  that  of  its  slowest  ship, 
80  the  recent  evolutions  with  ships  of  such  different  length  and  form 
have  gone  far  to  show  that  the  rapid  manoeuvring  of  a  fleet  must  be  regu- 
lated by  its  longest  ships,  for  the  diameter  of  the  circles  described  by 
Black  Prince  and  Warrior  being,  say  1,000  yards  at  moderate  speed, 
a  fleet  of  which  they  form  part  must  move  in  circles  with  a  radius  of  500 
yards  instead  of  about  250,  which  could  be  done  by  vessels  of  the  length 
of^  and  steering  as  readily  under  steam  as,  the  Hector ;  but  to  convince 
of  the  unhandiness  of  these  vessels  from  their  length  with  the  present 
means  in  our  power  of  steering  ships,  I  need  only  add,  that  where  other 
Teasels  require  only  to  be  two  cables  apart,  the  Warrior  and  Black 
Prince  must  be  kept  four  cables." 

Leaving  the  Warrior  and  Black  Prince  we  come  to  the  Hector 
and  Yalliant  ships,  plated  on  the  same  system,  and  with  the  ends  - 
similarly  exposed.  They  are  of  4,089  tons,  and  280  feet  in  length.  Their 
armament  is  similar  in  its  nature  to  that  of  the  Warrior  but  they  only 
mount  thirty-two  guns  each  instead  of  forty  as  in  the  Warrior.  Of 
these  ships,  Admiral  Dacres  says : 

"  The  Hector  is,  I  fear,  the  worst  of  the  large  class  of  iron  ships, 
although  the  number  of  her  guns  in  each  broadside  has  been  reduced. 
She  is,  I  think,  when  complete  with  coals  and  other  stores,  far  too  deep 
to  encoimter  heavy  weather,  as  from  her  want  of  buoyancy  in  moderate 
weather  in  the  Channel,  the  sea  breaks  most  uncomfortably  up  her  broad- 
side, rendering  the  fighting  of  her  guns  nearly  impossible  from  the 
quantity  of  water  which  would  be  shipped  if  her  jyorts  were  open,  and 
would  soon  flood  the  decks,  and,  if  not  battened  down,  penetrate  below ; 
she  pitches  very  deeply,  and  is  quick  in  rolling ;  she  is  iron-clad  from  the 
water-line  upwards,  which,  of  course,  protects  the  men  at  quarters,  but 
leaves  exposed  her  most  dangerously  vulnerable  part — the  water-line, 
and  this,  in  a  ship  of  her  rolling  capacities,  would  make  it  easy  to  sink 
her,  a  fiite  more  to  be  dreaded  than  the  entrance  of  shells." 

The  Defence  and  Eesistance  come  next  in  order.  They  are  also  280 
feet  in  length,  but  their  tonnage  is  only  3,720  tons.    Admiral  Dacres 
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gives  the  Defence  a  higher  character  for  sailing  qualities  than  eitbcr 
the  Warrior  or  Hector.    He  says : 

^^  She  has  always  been  as  handy  in  stays  and  in  wearing  as  any  trnt 
could  desire,  and  is  in  fact  a  safe  vessel  under  all  circnwiRtances  of  sock 
weather  as  I  have  seen  her  in.  She  can  at  all  times  be  trusted  with  hs 
screw  up ;  under  steam  she  is  a  serviceable,  good  vessel,  expending  oob- 
paratively  little  coal.  •  •  •  •  For  all  varieties  of  gen- 
eral service  I  prefer  the  Defence  and  Eesistance  to  any  of  the  iron- 
clads I  have  seen.  The  defects  are  the  exx>osed  stem  and  rudder;  the 
first  might  be  remedied  so  far  as  to  prevent  the  lightest  shot  penetral- 
ing,  cutting  her  wheel  ropes,  and  injuring  the  head  of  her  rudder  (m 
board.    The  wheel  ropes  are  so  led  that  one  shot  would  cut  all  parts.'' 

There  is  another  defect  of  those  ships  that  seems  to  have  escaped  the 
notice  of  Admiral  Dacres,  and  which  was  forcibly  pointed  out  by  Sir 
John  Pakington  in  the  House  of  Commons.  We  allude  to  the  tad  that 
without  the  buoyancy  of  their  unprotected  ends  these  ships  would  sinL 

These  partially  armored  ships  have  water-tight  bulkheads  separatiiif 
that  portion  of  the  hold  which  is  unprotected  from  the  protected  pait 
so  that  though  the  stem  and  stem  of  the  Warrior  and  Black  Priiic«^ 
Hector  and  YaUiant,  were  shot  away,  or  the  fore  and  aft  compart- 
ments Ulled  with  water,  the  ship  would  still  float.  But  not  so  with  Uie 
Defence  and  Eesistance.  After  these  ships  were  designed  on  similar 
principles  to  the  others,  which  would  have  enabled  them  to  float  with 
the  end  compartments  filled,  the  lords  of  the  admiralty,  on  their  oim 
responsibility,  reduced  the  length  of  the  protected  battery-  to  such  an 
extent  that  now  the  safety  of  these  ships  in  battle  will  dei>end  on  * 
plate  of  iron  so  easily  ruptured  that  an  awjcward  blow  from  her  own 
anchor  swinging  at  the  cat-head  broke  in  the  bow  of  the  Defence. 

lEON-CLAD  ACHILLES. 

The  Achilles  closes  the  list  of  ships  with  the  Warrior  armor  of  4i- 
inch  plating  and  18  inches  of  teak  backing.  She  is  a  vessel  of  ihV2\ 
tons,  380  feet  in  length,  and  is  plated  almost  throughout.  Her  arma 
ment  consists  of  eight  GJ-ton  9-inch  smooth-bore  gims,  and  eight  OJ  ton 
7-inch  rifled  guns  on  her  main  deck,  and  four  of  the  latter  on  her  up|>er 
deck.  Her  guns,  unlike  those  of  the  other  ships  of  her  class,  an*  M^ 
to  penetrate  such  armor  as  her  own.  To  this  ship  Adminil  Yelvert<>n 
(in  a  report  included  in  the  aforementioned  order)  siacribes  the  fin* 
place  among  tlie  British  ironclads,     lie  says : 

"  This  remarkable  ship,  so  gniud  and  imposing  in  apix^aninc^e,  will 
no  doubt,  (when  her  mast«  are  properly  placed,)  realize  all  that  1ms  Iiwe 
expected  of  her  a«  a  sailing  ship.  As  a  fast  and  iKiwerftil  steamer  sbr 
tiikes  her  place  in  the  highest  rank,  and  combines  sailing,  steaming.  juxI 
fighting  qualities  such  as  none  of  the  others  jwssess.  Her  iH>wer  t«^ 
going  to  windward  in  a  breeze  when  her  propeller  is  diseoniuTte<l  i* 
astonishing,  and  her  atAibVWty  \^r^-  ^eat.    In  running  before  the  wind^ 
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she  does  not  aceomplish  what  I  expected  of  her,  but  it  is  hardly  fair  to 
judge  of  the  sailing  quaUties  of  a  ship  with  her  foremast  placed  where 
it  now  is.  When  under  steam  in  the  trough  of  a  heavy  Atlantic  swell 
her  rolling  was  trifling  compared  with  that  of  all  the  other  ships  of  the 
squadron.  On  the  17th  October,  when  the  Lord  Clyde  was  roUing  26 
degrees,  and  the  Caledonia  28  degrees,  the  Achilles  was  only  roUing 
12  degrees.  Again,  on  the  15th  October,  Caledonia  was  rolling  14 
degrees,  Lord  Clyde  10^  degrees,  and  Achilles  only  two  degrees. 
•  •  •  •  We  must  not,  however,  lose  sight  of  the  fact 
tiiat  with  all  her  good  qualities  the  Achilles  is,  from  her  great  length, 
most  difficult  to  handle ;  and  this  defect  in  action,  more  especially  if 
engaged  with  a  turret-ship,  might  be  her  ruin. 

^^  It  is,  perhaps,  going  beyond  the  bounds  of  what  is  probable,  but  I 
fiSel  certain  that  this  ship  might,  and  probably  would,  have  to  go  out  of 
action  to  tiim  round,  thus  exposing  herself  in  almost  a  defenceless  posi- 
tion to  the  fire  of  more  than  one  of  the  enemy's  ships.  In  the  full  speed 
trial  of  steam  she  beat  the  whole  squadron  considerably." 

Without  dwelling  longer  on  the  sailing  qualities  or  other  features  of 
these  seven  ships  of  war,  we  append  a  table  of  a  few  rounds  that  have 
penetrated  their  representative  target ;  passing  over  all  rounds  fired  by 
guns  of  larger  calibre  than  seven  inches,  observing  merely  that  a  shell 
fired  with  a  70  lbs.  charge  from  the  13-inch  Armstrong  burst  in  the 
target  and  passed  clear  through,  one  of  the  armor-plates  being  com- 
pletely blown  off.  The  rounds  in  the  table  were  fired  at  200  yards 
range. 


i 

1 

Oon. 

1 

Projectile. 

1 

1 

a 

J: 

QQ 

• 

Work  in  foot-tons. 

Remarks. 

Natare. 

t 

Lbt. 
100 

100 

100 

100 
101 

102 

102 

137 
137 
140 

Mm. 

7-in.  M.  L.  Chnrcb 
.. ..do  ........... 

Ui. 
25 

20 

25 

25 
25 

25 

25 

25 

17 
23 

Cylindrical  steel . 
....do  ........... 

Ft.pr.»ec. 
1.555 

1,411 

1,531 

1.531 
1.496 

1,500 

1,539 

1,418 
1.220 
1,270 

I,fi77 

1,374 

1,625 

1,625 
1,572 

1.555 

1,686 

1,731 
1,417 
1,443 

* 
Complete  penetration,  shot  picked 

up  44  yards  in  rear  after  passing 

through  mound  of  sand. 
Complete  penetration,  shot  went 

out  to  sea. 
Struck  rib.  complete  penetratkm, 

shot  went  oat  to  sea. 
Complete  penetration. 
Complete  penetration,  shot  broke 

T-io.Sbimt 

_ -.do  ........... 

Roond-b'ded  tteel 

•  • •  ■do  •  ■«■■•••••■ 

do 

ElUpUealbeaded 

fcteeL 
Cylindrical  chlU*d 

SoUd-headed  live 

iteeL 
Concare-h'd  shell 

•  •  •  •  OO  ••••••••••• 

do 

np. 
Complete  penetration,  shot  broke 

up. 
Tbrougfa,  setting  fire  to  backing, 

head  of  shell  out  to  sea. 
Complete  penetration. 
Complete    enetration. 

T-ia.  Woolwich  . . 

7-iii.l4UieMter... 

....do 

T-ln.  Wbitworth . 

10 

Flat-beaded  steel 
shot. 

Complete  penetration. 
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Prom  these  ten  rounds  we  perceive  that  an  average  work  of  1,500  foot- 
tons  overcame  the  Warrior  armor.  But  a  more  remarkable  round  than 
any  of  the  above  was  fired  from  the  Whitworth  7-inch  gun  at  this  targ:et, 
after  the  four  and  a  half  inch  plates  had  been  replaced  by  others  fire 
inches  thick.  This  round  was  fired  at  800  yards  range  with  27  pounds  of 
powder.  The  projectile  was  a  flat-headed  steel  shell  of  151  pounds  weight, 
had  a  striking  velocity  of  1,165  feet  per  second,  and  1,421  foot-tons  of 
work.  It  completely  penetrated  the  target,  bursting  in  the  backing  and 
carrying  many  splinters  inside. 

MINOTAUR  CLASS  OF  IRONCLADS. 

We  have  already  referred  to  the  retrograde  step  taken  by  the  British 
admiralty  in  the  armor  of  the  Minotaur  class.  Imposing  in  appear- 
ance, and  costing  about  $2,500,000  each,  the  Minotaur,  Agincouit, 
and  Northumberland  are  perpaps  the  least  efficient  ships  of  war  in 
existence.  They  are  built  of  iron  an4  are  completely  armored  with  5f 
inch  plating  amidships,  and  4^inch  plates  at  the  stem  and  stem,  npona 
backing  of  timber  of  an  average  thickness  of  9  inches.  In  resistance 
to  shot  they  are  believed  to  be  inferior  to  the  Warrior  class,  but  the 
reports  and  transactions  of  the  Iron-plate  committee  afford  no  data  hy 
which  the  resistance  of  these  ships  can  be  fairly  compared.  Tlie  follow- 
ing particulars  of  one  round  fired  at  each  target  may  give  an  appn>xi- 
mate  idea  of  their  respective  i)owers  of  resistance: 


Target. 


Warrior . 


Minotaur 


Velocity.       Work. 


10.5-inch     501b 


10.5  inch.  501b. 


Ft.  pr.  fee    Font-ton$. 
Spherical  1, 620  j        2, 730 

ca«t-iron. 

Spherical  1, 620  2,  "J 30 

cavt-iron. 


EfTecta. 


Penetrated  plate  and  13  incb^c  of  tht*  bark- 
ing, bulging  inner  nkin. 

Pent* trated  plate,  lodg^  in  barking,  trek* 
two  ribfi,  and  serioudly  bal^red  Inner  rk.a. 


It  must  be  bonic  in  mind  that  the  latter  round  was  fired  at  a  now  tarp-t, 
while  the  Warrior  tiirget  had  previously  received  forty -five  n>und.^ 
Owing  to  the  greater  thickness  of  the  WaiTior's  side,  the  ettiM't  t»f  tbf 
blow  is  distributed  over  a  larger  ai'ea,  and  in  the  absence  of  ix*liaMt* 
exi>erinients  it  is  reasonable  to  conclude,  with  the  Iron-plate  Commit ttr. 
that  the  i^sistance  of  these  ships  of  the  Minotaur  class  has  Jieen 
greatly  inij)aired  by  the  substitution  of  an  inch  of  iix)u  for  {)  inrhes  i»f 
timber.  The  Minotaur  is  a  ship  of  6,021  tons,  and  l,.'i50  horse-jmwer. 
She  is  4(M)  feet  in  length,  and  in  the  matter  of  handiness  and  s;iiliuir 
qualities  will  ])robal)ly  rank  with  the  Warrior  and  Achilles,  Our  11  imb 
smooth-bore  with  40- pound  charges  would  easily  i>enetrjite  the  sides  ii 
the  Minotaur  and  her  consorts  at  IMH)  or  4(K)  yards,  while  the  l.Vimh 
gun  would  do  the  wune  at  l,r)(M)  yards,  with  (M)  |N>unds  of  {lowder:  uwi 
if  the  same  rharge  were  used  as  that  lately  enii)loyed  at  Shi>ebur> h^'nn 
(l(M)])onn4ls,)  this  gun  would  send  its  shot  through  the  Minotaiu\  Af:in- 
court^  or  .Northumberiaud  vit  IS,^KK)  yards.  I 
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IRON-CLAD  BELLEROPHON. 


Time  oiid  i^pace  would  fail  us  were  we  to  speak  of  all  the  classes  of 
iron-clads  in  this  collection,  so,  leaving  for  the  present  the  smaller  ves- 
sels of  the  box  batteiy  class,  we  come  to  the  Bellerophon,  which  is 
believed  by  Englishmen  generally  to  be  the  most  powerful  ii*on-clad 
afloat.  In  resistance  to  mere  penetration  she  is  equal,  perhaps  superior, 
to  the  WaiTior,  but  her  want  of  a  cushion  or  elastic  baeking  will  cause 
her  to  suft'er  more  from  the  smashing  eflects  of  heavy  shot.  We  will 
endeavor  to  explain  this  when  speaking  of  the  Hercules,  which  is  in 
most  respects  a  sister  ship.  In  regard  to  the  area  protected  (in  this 
model  the  thin  red  line  to  indicate  the  extent  of  armor  is  wanting)  the 
Bellerophon  is  inferior  to  the  Warrior,  her  protected  battery  being 
90  feet  in  length  to  203  feet  in  the  Warrior.  With  the  exception  of  a 
belt  of  plating  reaching  a  couple  of  feet  above  the  load  water-line,  her 
sides  afore  and  abaft  the  00  feet  battery  are  wholly  unprotected.  They 
have  the  disadvantage,  as  compared  with  the  unarmored  parts  of  the 
Warrior,  that  the  skin  is  thicker,  thus  aflfording  more  metal  to  be  con- 
verted into  langridge  under  the  impact  of  light  ordnance  or  grape-shot. 
A  round  or  two  of  case  shot,  (such  as  we  have  suggested  when  speaking 
of  projectiles,)  fired  from  a  15-inch  or  20-inch  smooth-bore  into  the 
unarmored  ends  of  the  Bellerophon,  would  doubtless  consign  her  to  a 
similar  fate  to  that  which  overtook  the  Aflfondatore,  or  the  partially- 
armored  Palestro  at  Lissa,  which  was  set  on  fti'e  and  finally  blown  up 
in  consequence  of  a  shell  exploding  in  her  unprotected  cabins. 

If^  according  to  Admiral  Dacres,  "the  speed  of  a  steam-fleet  is  only 
equal  to  that  of  its  slowest  ship,"  the  strength  of  a  ship  of  war  may  be 
said  to  be  equal  to  its  weakest  part.  Viewed  in  this  light,  the  BeUe- 
rophon  is  inferior  as  a  fighting  ship  to  the  Minotaur,  or  even  to  a 
wooden  frigate  of  equal  speed  and  capacity.  The  Bellerophon  is  a  ship 
of  4,270  tons,  carrying  engines  of  1,000  nominal  horse-power.  She  is 
300  feet  in  length — nearly  100  feet  shorter  than  the  Achilles,  a  wholly 
armored  ship.  As  the  armor  for  the  Bellerophon  was  sacrificed  to  secure 
handiness  and  speed,  we  refer  to  the  opinion  of  Admiral  Yelverton  on 
these  points. 

"I  cannot,"  he  says,  "caU  the  Bellerophon  a  handy  ship,  for  she  pos- 
sesses the  defect  common  to  all  ironclads,  viz.,  that  she  will  not  pay  off 
with  certainty  in  spite  of  her  after-yards  being  square,  and  helm  up ; 
and  she  is  very  doubtful  in  stays,  even  under  the  most  favorable  cir- 
cumstances of  \^ind  and  sea,  having  observed  her  miss  stjiys  three  times 
on  one  occasion,  and  at  length  obliged  to  wear.  This  I  attribute  to  the 
balance  rudder,  which  may  be  well  suited  to  a  screw  steamer,  but  seems 
to  have  a  tendency  to  stop  the  ship's  way  too  suddenly  under  sail,  and 
she  then  refuses  to  come  head  to  wind.  Whatever  may  be  the  merits  of 
the  balance  rudder,  it  has  the  great  defect  of  offering  a  target  of  very 
large  dimensions.    The  captain  of  the  gun  who  would  fail  (at  moderate 

nge)  to  hit  it,  when  the  Bellerophon  pitches,  mu^t  \><^  ^  \i^^  ^<3Ju 
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I'mWall  thp rircuniataiiwa of  stfaniiDg,  I  think  tin'  Bi-IIerophf 
T»el<iw  the  iA}u\  Clyde,  and  nn  a  jmr  with  the  Oopaii  and  0( 
In  thii*  re)>[H-d  I  wimdittapjioinl^,  fnr  I  ex]te<-t4>il  mnvh  ^reatci 

BOXBATTEBY  Cl^Sg. 


/ 

./ 

1 

f  / 

.<ji 

s    / 

V 

/ 

•  h/ 

^ 

^""^ 

^ 

\^^ 

3*   \  \ 

^\" 

-      \      \ 

\ 

i 

y 

\ 

MUNITIONS   OF  WAR. 


193 


The  smaller  ships  of  the  box-battery  class  will  be  fitly  represented  by 
the  Research.  They  are  either  wooden  or  composite  ships,  and  have 
a  small  battery  of  about  40  feet  in  length  protected  by  iron-plating  of 
about  4^  inches  in  thickness.  Armor-plated  bulkheads  connect  the  ends 
of  these  batteries,  thus  forming  a  square  box-shaped  enclosiu^  amidships, 
similar  in  principle  to  the  French  frigate  Marengo.  A  belt  of  armor- 
plating  about  four  feet  wide — ^three  feet  below  and  one  foot  above  the 
water-line — ^runs  around  the  ship,  the  remainder  of  the  side  above  water 
being  unprotected.  Speaking  of  this  ship,  Admiral  Dacres,  in  his  report, 
says: 

"The  great  defect  of  the  plan  of  a  box  for  the  gun  appears  to  me  to 
be  the  number  of  points  which  are  left  for  an  aetive  enemy  of  more 
speed  to  attack  with  perfect  impunity;  a  diagram  of  the  training  of  the 
guns  at  once  shows  this.  Copies  of  these,  given  to  me  by  Captain 
Wilmshurst  and  Commander  Jtowley,  are  enclosed. 

"  At  a  recent  inspection  at  Portland,  the  Frederick-William,  at  two 
cables'  distance  from  the  Research,  could  not  have  been  struck  from 
the  gun  on  the  after  broadside  port,  or  by  the  same  gun  when  shifted  to 
the  stem  battery  port  on  the  same  side  of  the  ship. 

"  She  might,  I  think,  be  easily  carried  by  boarding,  and  if  the  enemy 
once  obtained  possession  of  the  battery  decks,  shells  or  lighted  canvas 
thrown  down  the  hatchway  would  carry  the  ship. 

"Clearing  away  the  bulwarks  for  action  takes  too  long  a  time.  From 
the  effect  of  a  moderate  sea  on  the  port  gate  of  the  Research  in  the  last 
cruise,  I  have  no  confidence  in  its  power  of  standing  the  shock  of  a  heavy 


sea.' 


THE  MONARCH  AND  CAPTAIN. 


Pa^«sing  the  Waterwitch,  Pallas,  and  a  fleet  of  fancy  vessels,  our 
attention  is  attracted  by  the  models  of  the  Monarch  and  Captaiii, 
turret  ship,  and  turning  to  the  official  catalogue  we  find  the  following 
interesting  parallel: 


TODH. 

Length. 

Dranght. 

Hone 
power. 

Eatimated  ipeed. 

Fore. 

Aft. 

M onftTcb ................................. 

5,100 
4,272 

Feet. 
3:10 
320 

Feet. 
221 
22* 

Feet. 
26 
234 

1,100 
900 

14  knots. 

CftDtain «... 

14  knotN. 

ArmAment  in  both  cafe«,  foar  S2-ton  gnni,  and  two  lOO-ponaden. 

The  former  was  designed  by  the  controller  and  chief  constructor  of 
the  navy,  and  the  latter  by  the  Messrs.  Laird  and  Captain  Coles. 

THB  HERCULES. 

With  a  few  words  about  the  Hercules  models  we  close  our  insi)ec- 
tion  of  this  highly  interesting  naval  display. 

13  MW 
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It  would  be  difficult  to  imagine  a  case  of  more  saccessfcil  deeeption 
than  that  by  which  the  British  imblic  has  been  led  to  believe  that  the 
armpr-plates  of  the  Hercules  are  nine  inches  in  thickness.  A  target 
faced  with  an  8-inch  and  a  9-inch  plate  was  set  up  at  Shoeburyness  and 
called  the  ^^  Hercules  tai'get^"  and  a  full-size  section  of  similar  annor  » 
shown  in  the  Exhibition,  ticketed  "Section  of  Hercules  target^''  Troe, 
a  section  on  a  scale  of  ^-inch  to  the  foot  is  exhibited  in  a  glass-ca^e, 
which  shows  the  actual  armor  of  the  ship,  but  the  full  size  seetion  takes 
the  eye,  and  leaves  an  impression  which  cannot  easily  be  effaced.  We 
never  remember  having  seen  in  any  British  jounml  any  notice  of  this 
^-inch  scale  model.  Indeed  it  is  doubtftil  if  any  of  the  conductors  of  the 
press,  from  The  Times  to  the  halfpenny  weekly,  are  aware  of  its  existence, 
or  that  the  armor-plating  of  the  Hercules  is  other  than  nine  iucbei* 
thick.  Our  woodcut,  on  a  scale  of  J-inch  to  the  foot,  will  show  that  the 
armor  plates  of  the  Hercules  are  the  same  thickness  as  those  of  the 
Bellerophon.  She  has,  it  is  true,  a  9-inch  belt  at  the  water-line,  and 
an  8-inch  belt  on  the  line  of  the  main-deck  beams,  but  the  plates  which 
protect  her  battery  and  lower  deck  are  only  6  inches  thick.  These  pLites 
have  a  backing  of  12  inches  of  timber  with  a  plentiful  supply  of  strin^is, 
after  the  plan  of  the  Chalmers  target.  This  backing  rests  on  a  double 
J-inch  skin  supported  by  the  usual  iron  framing.  The  foregoing  table, 
of  eight  rounds  fired  at  the  Bellerophon  plate,  Svill  give  a  fair  idea  of  the 
strength  of  the  greater  part  of  the  Hercules  armor.  We  find  that  a 
chilled  shot  fired  with  22  pounds  of  iH)wder,  and  carrying  less  than  1,."><"' 
foot-tons  of  work,  defeated  the  Bellerophon  plate  on  a  much  stnrtipT 
backing  than  that  of  the  ship  itself.  Hence,  allowfng  for  the  extra  two 
in<*hes  of  backing,  the  Hercules  would  give  way  before  a  7-inrh  ririt- 
with  a  charge  of  25  pounds  and  a  i)ower  of  1,700  foot-tons,  an  amount  ^A 
work  which  h*av(\s  a  margin  in  favor  of  our  15-inch  guns  \iith  battering: 
charges.  There  can  be  little  doubt  that  the  water-line  lx*lt  wouM 
prove  too  strong  for  the  15-inch  gun,  as  it  did  for  the  OOD-iMmiuhT 
Armstrong,  but  shot  fired  from  an  elevated  positicm,  or  when  the  ship 
rolled  more  than  ten  degrees,  could  enter  above  the  water-line  lH*lt  uimI 
pass  out  thrcmgh  the  other  side  below  it,  as  shown  in  the  folio  win  jr  'Iw 
gram. 

The  chief  (lefe(»ts,  however,  of  this  shij)  and  the  Bellerophon  are  the  un 
l)rotected  ends,  and  the  absence  of  any  cmhion  to  neutralize  the  vibration, 
when  struck  a  racking  Wow  on  the  side.  The  armor-plate  (set*  wihhUui 
of  Hercules  armor)  bears  on  the  horizontal  stringer  opiK>site  shot  I»: 
this  string(»r  rests  on  the  iron  skin,  which  in  tnrn  is  rigidly  conmrtnl 
with  the  ship's  frame  and  the  beam  H.  Now  the  15-inch  shot  B,  strikin:: 
the  i)late  with  a  rennuning  force  (at,  S4iy,  1,0(M)  yanls  range)  of  4,<M» 
foot-tons,  would,  if  it  failed  to  jM^netrate,  paralyze  every  man  on  the  ^^la 
deck  in  tin*  n»gion  of  the  blow.  At  Lissa,  a  ball  struck  one  of  fix- 
iron  deck  beams  of  the  Affondatoi-e,  and  broke  it  asunder  aj?  if  -^ 
hud  been  a  lath  of  wood.    A  steel  shot  of  490  jwunds  in  weight  wiwH 
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"Hcnulaa  "  annor     Beal«  i  mcb  to  foot 


TerUeal  section. 
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probably  bend  the  beam  and  raise  the  deck,  so  as  to  render  it  difficult 
possible  at  all,  to  work  the  guns.  But  such  a  blow,  though  it  might  i 
prove  fatal  to  any  one,  would  doubtless  disable,  for  a  considerable  tin 
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all  within  a  certain  radius  of  the  point  of  imi)act.  Let  anj*  one  who  ma, 
desire  to  test  on  a  small  scale  the  eflfects  of  such  a  blow,  stand  on  a  phui 
of  timber,  and  get  some  friend  to  strike  the  end  of  the  plank  sharpl, 
with  a  sledge  hammer.  A  pointed  projectile  would  not  produce  this  ptt 
alyzing  eflect.  It  insinuates  its  fine  ix)int  into  and  thixnigh  theira 
plate,  breaking  itself  to  pieces  in  the  act,  and  if  there  be  a  giHxi  depd 
of  backing  to  absorb  the  pieces,  it  \iill  prove  a  companitively  harmka 
missik*.  Against  the  thin  sides,  however,  of  the  Hercules,  Belkw 
phou,  and  British  ships  generally,  it  would  prove  ver>'  destructive.  Th 
ogival-hea<led  sliot,  as  it  does  not  rack  like  spherical  shot,  is  not  so  hari 
on  the  fastenings.  Since  tlie  intrcKluction  of  these  projiH'tiles  at  SIh*- 
burjness,  fewer  bolts  l)ave  been  broken  than  under  the  racking  Bsi 
buckling  eflects  of  round  rfiot. 
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The  two  fore  and  the  two  aft  guns  of  the  Hercules  battery  are  so 
placed  that  they  can  fire  at  a  slight  angle,  about  fifteen  degrees,  firom 
the  line  of  the  keel.  This  improvement,  however,  has  its  defects;  it 
necessitates  the  scooping  out  of  large  hopper-like  recesses  in  the  ship's 
side^  each  of  which  will  serve  to  collect,  and  direct  into  the  battery,  a 
shower  of  grape-shot,  so  as  to  rake  every  gun  on  that  side  of  the  ship. 
This  arrangement  is  demanded  by  the  new  tactics  for  fast  iron-clads — "to 
fight  end-on  and  choose  their  distance'' — or,  in  other  words,  to  dodge  and 
run  away.  These  tactics  imply  sea-room,  fine  weather,  and  the  finding 
of  the  enemy  when  and  where  it  would  be  most  convenient  to  fight 
him,  circumstances  not  always  comeatable.  Nelson,  who  used  to 
observe  that  "nothing  is  certain  in  a  sea-fight  above  all  others,"  like 
Paul  Jones  and  other  naval  heroes,  had  often  too  much  trouble  to 
find  the  enemy,  to  be  particular  about  when  and  how  they  were  to  fight 
him. 

Respecting  the  sailing  qualities  of  the  British  iron-clads  very  little  can 
be  said,  save  what  is  put  on  record  by  their  own  officers.  Almost  every 
day  we  read  in  the  English  papers  of  the  American  iron-clads  being 
unseaworthy,  though  several  of  them  have  crossed  the  Atlantic  and 
cruised  in  the  Pacific,  while  no  British  armored  ship,  except  the  par- 
tially armored  Favorite,  has  cruised  in  American  waters,  or  visited 
the  Pacific  or  Indian  oceans.  The  following  extracts  fix)m  the  reports 
of  Admirals  Yelverton  and  Warden,  commanding  the  channel  fleet  during 
the  experimental  cruise  of  last  year,  will  be  read  with  interest: 

ADMIRAL  YELVERTON'S  REPORT. 

"On  leaving  Portland,  September  20,  the  wind  was  fresh  from  the 
westward,  and  had  been  blowing  hard  from  that  quarter  for  several  days. 
I  found  a  very  hea\^  sea  and  swell  to  the  westward  of  the  Lizard,  so 
much  so  ^at  1  decided  not  to  attempt  to  beat  against  it,  but  try  the 
merits  of  the  ships,  simply  a«  steamers  proceeding  under  adverse  circiun- 
stances  to  a  certain  point,  maintaining  a  given  moderate  si)eed,  and  pre- 
serving, as  near  as  possible,  their  exact  formation  in  order  of  steaming, 
80  essentially  necessary  for  the  performance  of  such  steam  tactics  b% 
might  be  required,  had  we  been  in  search  of  an  enemy. 

**I  may  here  mention  that  the  cruising  ground  in  the  Atlantic  selected 
for  our  trials  was,  for  the  object  of  meeting  very  bad  weather,  somewhat 
too  fiar  to  the  southward,  as  from  the  fall  of  the  barometer,  the  state  of 
the  sea  and  general  appearance  of  the  weather,  I  have  no  doubt  that  on 
tiiree  occasions  heavy  gales  passed  between  us  and  Cape  Clear,  affording 
on  two  occasions  only,  proof  of  their  strength  by  the  share  we  got  of 
them." 

After  referring  to  the  sailing  qualities  of  the  ships,  the  report  says: 

."When  the  signal  was  made  to  get  up  steam  and  lay  out  targets,  it 
was  necessary  to  place  the  ship's  head  to  the  sea  before  it  could  be  con- 
sidered safe  to  send  the  men  aloft  to  furl  sails. 
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''The  precaution  was  then  taken  of  battening  down  the  main-deck 
hatchways  fore  and  aft,  and  as  the  practice  was  limited  to  15  roimda, 
five  guns  only  on  the  port  side  were  cast  loose,  and  the  practice  con* 
menced. 

''It  was  fonnd  utterly  out  of  the  question  to  fire  at  the  target  in  sut 
other  xK>sition  than  when  head  on  to  the  sea,  and  the  time  occupied  in 
firing  the  prescribed  number  of  rounds  was  about  three-quarters  of  an 
hour.  It  was  necessary  to  steam  round  the  target  once  or  twice  to  brinf 
the  guns  to  bear  when  the  ship  rolled  to  28  degrees,  while  it  did  not 
exceed  10  or  11  degrees  when  head  to  sea.  The  result  was  that  the  main 
deck  was  flooded  with  water  to  the  extent  of  flowing  over  the  hatchways, 
the  water  poured  in  and  out  of  the  guns,  two  shot  rolled  overboard  <mt 
of  them,  and  one  was  followed  by  the  cartridge.  Two  of  the  guns  at 
different  times  got  the  better  of  the  crew,  and  banged  in  and  out  of  the 
port  several  times  with  extreme  violence,  and  two  of  the  slides  were  to 
a  certain  extent  damaged  by  it. 

"  It  is  needless  to  say  that  the  practice  was  wild  in  the  extreme,  nor  do 
I  believe  that  at  any  time  there  was  the  least  probability  that  we  could 
have  hit  an  enemy's  ship  except  by  accident  or  miracle.  I  did  not  obeerre 
any  ship,  except  the  Achilles,  fire  while  in  the  trough  of  the  sea,  hot 
she  was  comparatively  quite  steady.  I  have  been  since  informed  ihMX 
the  Hector  did  so  likewise.  Nor  did  all  the  ships  fire  the  prescribed 
number  of  rounds,  the  Bellero])hon  only  two,  which  shows  a  manifest 
desire  to  get  their  guns  secured  again. 

"Tlie  result  of  that  day's  experience  would  seem  to  prove  that  it  is 
possible  (though  certainly  never  desirable)  to  cast  loose  and  fire  these 
7-inch  guns  in  a  seaway,  either  singly  or  a  few  at  a  time,  with  well 
tramed  men  or  ex])erienced  crews;  but  under  the  cirtmnistances  of  thai 
afternoon  I  hold  that  it  would  have  bei^n  utterly  imiwssible  to  have  gone 
to  general  quarters  or  fought  an  enemy's  ship. 

"To  have  oinnied  all  the  main  deck  ports,  judging  by  the  effect  i^ 
opening  only  five,  would  have  been  to  have  washed  the  men  away  fh>m 
the  guns,  and  consequently  they  (the  guns)  would  have  taken  charge  of 
the  deck  by  getting  adi'ift,  but  with  what  consequences  it  would  l>e  utteriy 
impossible  to  predict. 

"The  most  of  the  cartridges,  if  not  all  of  them,  would  have  been 
destroyed  in  the  guns,  and  the  guns  which  could  have  l)een  got  off 
would  have  hurt  nobody.  Three  times  in  the  course  of  tluit  aftemooo 
did  tlie  ship  roll  her  main  chains  right  under,  and  threw  the  water  on  tJie 
upi>er  deck.  The  lower  sills  of  the  main  deck  i)ort«  are  about  8  feet  * 
inches  from  the  water  when  she  is  deep,  and  a  roll  of  15  degrees  jo^ 
touches  the  lower  sill,  and  22  degrees  roll  just  about  covers  the  wlwJf 
part^" 

Admiral  Yelverton,  comparing  broadside  and  turret  ships,  sjiys: 

"I  do  not  think  that  on  any  future  occasion  I  would  venture  to  opni 
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port  or  cast  a  gun  loose  in  any  of  these  ships  rolling  more  than  12  degrees 
or  15  degrees,  for  beyond  that  the  practice  would  be  very  doubtful,  and 
the  certainty  of  shipping  water  very  great. 

"The  tuiret  system  of  arming  a  shii)  would  have  had  a  great  triumph 
on  this  occasion,  for  there  is  no  doubt  that  a  sea-going  turret  ship,  say 
12  or  14  feet  out  of  water,  would  have  fought  her  guns  without  the  slight- 
est difl&culty,  and  have  fired  easily  six  shots  to  everj^  one  from  our  broad- 
side ships. 

"Placed  as  the  squadron  was  on  the  26th  September,  a  good  turret 
ship  would  have  been  a  most  formidable  adversary,  and  have  done  us 
serious  injury.'' 

Having  no  desire  to  represent  these  ships  in  an  unfavorable  light,  we 
frankly  admit  that  the  foregoing  extracts  are  such  as  relate  to  their  per- 
formance in  rough  weather.  The  admiral  commanding  concludes  as 
follows: 

"It  is  not  fair  to  expect  an  iron-clad  to  be  as  good  a  cniiser  as  an  ordi- 
nary ship,  but  if  she  can  keep  her  position  under  sail  off  an  enemy's 
IK>rt,  without  having  recourse  to  steam,  and  make  the  best  of  such 
weather  as  she  will  there  find ;  if  her  powers  of  offence  and  defence  in 
action  are  equal  with  what  she  will  meet  with  on  the  high  seas,  and  she 
carries  a  substantial  armament,  well  mounted,  and  well  out  of  water,  all 
that  could  reasonably  be  expected  of  her  as  a  cruiser  is  gained,  and  we 
must  be  content  with  a  good  steamer  and  a  stout  fighting  ship,  to  the 
exclusion  of  a  fast  sailing  one. 

** Taken  collectively,  the  shii)s  have  formed  a  very  efficient  squadron; 
they  have  cruised  for  more  than  a  month  continuously,  at  a  stormy 
X)eriod  of  the  year,  and  with  the  exception  of  a  few  spars  and  sails  carried 
away,  lists  of  which  are  hereunto  appended,  no  ship  has  sustained  any 
serious  damage. 

"  I  am  not  aware  that  such  a  result  has  yet  been  attained  by  an  ocean 
cruising  squadron  of  ironclads  of  any  foreign  power." 

POWERS  OF  RESISTANCE  OF  ENGLISH  IRON  C  LADS. 

The  data  as  to  their  resistance  to  shot  have  been  derived  from  various 
sources— official  and  semi-official — and  used  so  as  to  place  this  quality  in 
its  true  light.  The  powers  of  resistance  of  each  representative  target 
have  been  calculated  to  a  fraction  in  a  paper  read  by  Captain  Noble,  R. 
A.,  at  the  British  Association,  (1866,)  and  the  value  of  each  ship  Fas 
estimated  by  her  ability  to  pass  batteries  armed  with  our  11-inch  and 
15-inch  guns.  Thus,  it  is  estimated  that  the  Bellerophon  could  pass 
the  forts  at  New  York  within  200  yards  without  suffering  except  by  rack- 
ing, and  the  Warrior  could  pass  on  the  same  terms  at  800  yards. 
Captain  Noble,  however,  limits  the  power  of  the  15-inch  gun  to  a  charge 
of  50  pounds,  which  gives  a  velocity  of  1,070  feet  per  second,  and  3,547 
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foot-tons  of  work  at  200  yards.  ^  But  this  gun  has  been  fired  at  Shoe- 
buryness  with  charges  of  100  pounds,  giving  a  velocity  of  1,538  feet,  and 
7,405  foot-tous  of  work,  a  power  suf&cient  to  penetrate,  at  2,000  yards, 
any  iron-clad  in  the  British  navy.  It  must  also  be  borne  in  mind  that 
as  in  the  case  of  the  Hercules,  these  Shoeburyness  targets  do  not 
always  fairly  represent  the  ships  whose  names  they  bear.  The  Bellero- 
phon  target,  for  instance,  represented  only  that  part  of  the  ship  sap- 
ported  by  and  below  the  main-deek  beams,  while  the  8-inch  double-framed 
Warrior  target,  at  which  the  Bodman  gun  was  fired,  is  fdUy  twice 
as  strong  as  the  Warrior  ship.  Apart  from  the  so-called  Hen*iile8 
target,  that  of  the  Lord  Warden  was  the  strongest,  as  it  unquestion- 
ably was  the  fairest,  of  all  the  targets  professing  to  represent  certain 
ships.  The  two  following  rounds  therefore  will  give  some  idea  of  the 
strength  of  England's  best  iron-clad: 


Round. 

• 

Otin. 

9iin. 
9iin. 

Charge. 

Pound*. 
44 

Shot. 

Weight. 

Velocity. 

Work. 

Eifeeta. 

PInit . . . 
Second . 

Cylindrical  stoel  . 
Cylindrical  Mteel . 

Pound*. 
221 
221 

Ft.per*ee. 
1,450 
1.310 

Foot-ton*. 
3,222 
2,642 

Throagli,  and  500  jda.  o«t  to  aa. 
Complete  penetralioa. 

It  must  not  be  forgotten,  however,  that  in  England  resistance  to  shot 
is  not  considered  of  the  first  importance  in  iron-clad  construction.  The 
Duke  of  Somerset,  when  first  lord  of  the  admiralty,  at  a  meetinjr  of 
the  Society  of  Arts  said:  '^If  we  are  to  have  300  or  400-iKmnder  guits, 
it  would  be  a  (piestiou  with  me  whether  it  would  not  be  better  to  do  away 
with  armor-phites  altogether  and  let  the  shot  go  right  through;'"  and  iu 
a  ciiricms  corresp  ndenee  (hitely  published)  the  controller  of  the  navy— 
the  head  of  the  construction  department — says:  '*!  have  puriwst'Iy 
avoided  the  subject  of  the  relative  resistance  to  shot  of  the  several  tar 
g(*ts;   it  has  no  bearing    on    the  question.''*      The   British  admiralty 


'  Tlie  following  table  gives  the  remaining  velocities  and  work  of  spherical  steel  solid  sbo* 
fired  from  American  J5-inchand  11-inch  smooth-bore  guns* 


Projoctilo. 


Ouu.     Charge. 


Initial  ve- 


At  SOO  yards. 


At  500  yards.  At  1.000  T»rk 


Weight.      Diameter.       ^^^^^^^      R«™"»«'<f    Work.     «*«*»»'« 
j  I  :  velocity.  ,  velocity. 


Work. 


Remaio'c  ^^^ 
veloeitT. 


Pound*. 

Pound*. 

Inche*. 

Ft.pcrgfc. 

Feet. 

Ton*. 

Feet. 

Tan*, 

Fe*i. 

T*^ 

50 

484 

14.83 

1.070 

1.028 

3.547 

969 

3.159 

KO 

2.» 

20 

189 

10.85 

1.080 

1,019 

1.361 

936 

1.148 

8  Id 

ff! 

15.lnch. 
11-ioch. 


C«pt«in  NOBLE.  B.  S- 

<  Admiralty,  Jmmmmrjf  23.  ]85i 

Sir  :  I  do  not  wish  to  be  uncourteous,  and  therefore,  though  I  am  much  pressed  for  tise. 
I  will  endeavor  to  reply  to  your  note  of  the  18th,  marked  private. 

The  whol<>  question  between  yourself  and  the  admiralty  I  believe  to  be  simplj  this:  Co 
a  ship  be  built  in  accprdauce  with  the  dt'sign  you  embodied  in  your  target,  witli  advantaft 
over  the  ordinary  mode  of  building  armor-plated  ships  ? 

I  uubesitatingly  give  you  my  of\mo\i  \.\i«X\V.  <iauaot,  and  I  have  the  best  possible  grwai^ 
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demand  three  qualities  in  an  iron-clad,  and  in  the  following  order :  First, 
speed;  second,  handiness;  and  third,  armor.  Whether  they  are  right  in 
their  classification  or  not,  will  only  be  known  when  these  ships  come  out 
of  action.  The  British  iron-clad  imvj  at  present  numbers  about  30 
vessels,  ^  18  partially  plated,  and  12  fully  armored.  That  these  ships 
combined  would  form  a  powerful  fieet  capable  of  inflicting  great  damage 
on  a  foe,  cannot  be  denied,  though  the  fate  of  the  partially  armored  ves- 
sels at  Lissa  is  suggestive  of  defeat  to  similar  ships  elsewhere. 

0 

NAVAL  DISPLAY  BY  PEIVATE  BUILDERS. 

Many  of  the  private  cases  in  this  naval  shed  are  deserving  of  a  closer 
inspection,  and  more  extended  review  than  at  this  stage  of  our  labors 
can  be  devoted  to  them.  Messrs.  Laird  Bros.,  of  Birkenhead,  obtained 
a  gold  medal  for  the  model  of  the  Captain,  mentioned  in  connection 
with  the  government  ships.  She  would  doubtless  be  one  of  the  most 
powerful'  iron-clads  in  Europe,  but  for  her  unprotected  forecastle  and 
poop;  these  not  only  prevent  her  turret  guns  from  firing  directly  fore 
and  aft,  but  are  liable  to  be  set  on  fire,  which  would  seriously  intererfere 
with  the  management  of  the  ship,  and  possibly  lead  to  her  total  destruc- 
tion. To  obviate  the  necessity  for  using  one  of  her  600-pounders,  when 
a  light  tap  only  is  required,  she  carries  two  100-pounders,  and  it  woiUd 
not  be  amiss  in  such  cases,  including  that  of  our  own  monitors,  to  have 
a  gun  or  two  even  lighter  still,  for  in  firing  at  an  unarmored  ship,  or  the 
niiprotected  ends  of  iron-clads  of  the  Warrior  or  Bellerophon  tyi>es,  it  is 
a  waste  of  power — ^like  taking  a  sledge  to  break  an  egg-shell — to  use  a 
15anch  smooth-bore  or  a  12-inch  rifle  gun. 

for  my  belief.  That  you  should  hold  the  opposite  opinion  is  quite  natural.  You  cannot 
shake  my  conviction ;  I  cannot  shake  yours ;  and  I  really  cannot  see  what  is  to  be  gained  by 
any  further  correspondence  or  discussion. 

I  haTe  purposely  avoided  the  subject  of  the  relative  resistance  to  shot  of  the  several  targets, 
it  has  no  bearing  on  the  question  between  yourself  and  the  admiralty,  though  I  am  afraid 
that  my  conviction  oa  this  head  would  be  found  quite  opposed  to  your  own. 
I  remain,  sir,  your  obedient  servant, 

ROBERT  SPENCER  ROBINSON. 

1  « *  The  necessity  for  a  better  armor  for  our  iron-clads  is  apparent  from  two  indisputable 
facta :  1st.  The  6^ton  gun,  with  the  moderate  charge  of  16  pounds  of  powder,  can  send  the 
Palllser  shot  of  115  pounds,  broken  up  into  ten  thousand  fragments,  through  the  side  of  the 
Warrior  at  500  yards.  2d.  In  a  list  of  30  of  our  iron-clads — about  all  we  have  afloat — ^20 
«xe  weaker  than  the  Warrior  in  resistance  to  shot,  five  are  equal,  and  four  superior.  Thus, 
96  of  oar  iron-plated  ships  can  be  penetrated  by  the  G^-ton  gun  with  a  very  moderate  charge 
of  powder,  and  the  remaining  four  would  be  pierced  by  the  same  g^n  and  shot  by  increasing 
the  charge  to  22  pounds.  If,  then,  every  ship  we  have  afloat  can  be  penetrated  by  this  com- 
paratively light  weapon,  we  can  imagiue  the  effect  of  the  12-ton  gun,  with  250  pounds  chilled 
shot  and  43  pounds  charge ;  but  no  one  can  imagine  the  effects  of  the  langridge  of  these  ter- 
Tible  miMiles  between  the  decks  of  a  crowded  iron-clad,  or  contemplate  the  scene  without  a 
IMiDg  of  horror. " — Extract  from  a  Utter  in  The  Standard. 
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SCORPION  AND  OTHER  IRONCLADS. 

In  the  same  case  is  a  model  of  the  Scorpion,  one  of  the  ei-detant  con- 
federate rams.  The  Wyvem,  the  mate  of  this  ship,  is  thus  referred  to  in 
Admiral  Yelverton's  report: 

"This  vessel  could  never  have  been  intended  as  a  cruising  or  sea-going 
ship,  for  although  she  is  buoyant  and  rises  to  the  sea,  yet  finom  her  being 
so  very  low  in  the  water  it  rushes  up  her  sides  over  all,  and  when  bntad- 
side  to  the  sea  it  is  impossible  to  move  about  on  her  decks  without  the 
risk  of  being  washed  overboard.  At  sea  she  is  almost  always  battened 
down,  to  the  exclusion  of  air  in  the  engine-room  and  stoke-hole.'' 

E.  Napier  &  Son,  of  Glasgow,  show  a  model  of  the  Osmanea,  Azizea, 
and  Orkhanea,  frigates  of  4,222  tons  and  900  horse-power,  biiilt  for  the 
Turkish  government-.  They  are  wholly  armored  with  4J-inch  and  5-inch 
platen,  on  a  backing  of  9  inched!)  of  timber — armor  quite  incapable  <>i 
enabling  them  to  meet,  and  success^ly  cope  with  any  ships  of  war,  save 
such  wooden  vessels  as  attacked  and  destroyed  the  Turkish  fleet  at  Sinojie. 

Another  and  more  powerftil  ship  commenced  for  Turkey,  but  which 
has  passed  into  the  hands  of  the  Prussian  government,  is  shown  in  mmlel 
by  the  Thames  Iron  Works  and  Ship  Building  Company.  This  vessel  is 
of  5,938  tons,  and  1,150  horse-power.  She  somewhat  resembles  the 
Bellerophon  frigate  in  the  principle  on  which  sh^  is  constructed,  and  h:i!» 
a  protected  forecastle  eanying  two  guns. 

A  model  of  an  iron-clad  gunboat  for  Brazil,  intended  for  8er\ic*e  in  the 
rivers  of  South  America,  is  exhibited  by  Messre.  J.  &  G.  Kennie,  of  Um 
don.  Its  length  is  160  feet,  tonnage  1,033  tons,  and  draught  of  watrr 
9  feet  (}  inches.  Tliere  are  two  batteries,  as  shown  in  the  following  en;.T«v- 
ing,  one  fore  and  one  aft,  each  battery  being  pierced  for  six  guns  two  on 
each  side  and  two  forward  and  aft,  which  enables  the  vessel  to  tight  t*ntl 
on,  or  with  her  broadside.  The  batteries  are  ])rotected  by  4^-inc*h  platiii?. 
and  there  is  a  water-line  belt  of  the  same  thickness.  The  sloping  <li*<ks 
fore  and  aft  are  covered  with  2J-inch  plating.  She  has  twin  s<»n»ws.  ami 
the  bow  and  stem  were  fitted  with  temporary  ends  for  the  puriH>><'  «»i 
navigating  the  Atlantic. 

MITCHELL'S   MONITORS. 

Along  with  several  models  of  frigates  and  floating  batteries  Messrs,  ('* 
Mitchell  &  Co.,  of  Newcaste,  exhibit  a  model  of  two  double-turivt^ 
ironclads,  which  lH»ar  0.  closer  resemblance  to  our  monitors  than  any 
mo<lel  in  the  Exhibition.    Tlie  vessels  represented  by  this  model  an*  tli** 
Ensalka  and  ClianMlaika,  of  1,000  tons,  and  300  horse-jwwer,  bnilt  for 
the  Kussian  government.    They  carry  two  300-|)ounders  in  eai'h  tur 
ret.    Thes<*  unpretending  little  cnift  cost  compjiratively  little  at  first  ainl 
are  economical  in  commission.    IjOW  in  the  water,  they  offer  an  insijn^^ 
cant  target  to  an  enemy's  gun.    With  their  twin  screws  they  are  han<i}. 
comj>ared  with  the  three  Turkish  frigates  built  in  Glasgow,  and  ^«»«il^ 
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inly  be  more  than  a  match  for  them  in  action,  though  each  frigate 
at  lea>st,  four  times  as  much  as  the  Eussian  monitor. 

HALSTED'S  TTJUBET  SHIPS. 

Mitchell's  monitors  the  aim  is  to  expose  a  minimum  surface  to  the 
k  of  an  enemy,  but  in  the  next,  and  last,  collection  which  we  shall 

to  the  very  reverse  is  the  case.  We  allude  to  the  collection  of 
ds  exhibited  by  Admiral  Halsted.  These  are  undoubtedly  the  most 
iistive,  the  most  complete,  and  perhaps  the  best  finished  models  in 
•uilding.  This  display  is  got  up  not  only  as  a  lesson  to  naval  con- 
tors  generally,  but  in  the  fond  hope  that  the  scheme  of  which  it  is 
xponent  will  be  accepted  as  the  most  certain  means  of  "Inaintain- 
Litiu'B  i)eace  on  the  ocean  by  navies.''  This  collection  does  not  rep- 
t  any  constructed  or  even  contemplated  ship;  it  is  a  project,  "pure 
iniple,"  and  certainly,  ifweighty  and  well-known  names  could  insure 
ccess,  it  will  not  remain  long  without  being  realized.  Among  those 
lom  Admiral  Halsted  tenders  his  acknowledgments  for  advice  and 
i>e\  we  find  the  names  of  Scott  Eussell,  Isaac  Watts,  0.  B.,  late 

constructor  of  the  British  navy,  and  Oliver  Lang,  shipbuilders, 

Whitworth,  Napier,  and  Penn  have  given  valuable  aid  as  engineers. 
lra^^'ing8  were  made  by  Mr.  Henwood,  and  the  models  by  R.  Napier 
. ;  the  turrets  and  tripod  masts  had  the  inspection  of  Captain  Coles 
?lf,  while  the  armor,  the  gun-carriages,  the  boats  and  other  fittings 
le  inventions  of  separate  parties,  the  inventor  of  the  boats  being  a 
yman  of  the  Church  of  England.    "In  the  multitude  of  counsellors 

is  safety,"  but  sometimes  "too  many  cooks,"  etc. 
ese  models  are  eight  in  number,  each  representing  a  ship  of  war  of 
aiii  "  rate,"  and  besides  these  there  is  a  section  in  model,  and  various 
Is  of  gun-carriages,  turrets,  boats,  &c.  Admiral  Halsted,  as  will 
en  by  the  annexed  woodcut  of  the  "first  rate,"  attaches  little  import- 
to  the  twin  screw  system,  or  the  triangular  ram-prow  so  fashiona- 
t  present.  The  balance  rudder,  flush  with  the  water-line  on  even 
would,  like  that  of  the  Bellerophon,  offer  a  large  target  when  the 
pitches  moderately.  The  space  included  within  the  dotted  lines  in 
ngra\ing  shows  the  extent  of  ship's  side  to  be  protected  by  armor, 
main-deck,  with  its  battery  of  14  guns,  has  no  protection,  but 
tier  these  guns  are  intended  for  actual  service,  or  merely  for  holiday 
nd  practice,  does  not  appear.^  Referring  to  the  spar-deck  a.  Admiral 
ted  says:  "It  is  acknowledged,  in  sincere  obligation,  that  this  most 
rtant  feature  in  aid  of  the  whole  undertaking,  is  adopted  from  the 
lental  spar-decks  connecting  turret  with  turret,  in  the  American 
tors.  And  the  expansion  thus  made,  of  the  first  idea  thus  given, 
re  gratefully  offered  as  a  repayment  to  be  applied,  it  is  hoped,  in 
)ved  comfort  and  security  to  America's  own  ocean  turret  fleet  of  the 
e^^^ 

)  have  learned  that  these  guna  are  to  be  used  for  practice,  salutes^  aad  o^T«Ak(Q]k  ^"^ 
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The  accompanying  engraving  of  a  half-hull  section  of  these  ships,  which 
are  all  of  the  same  character,  will  show  the  platf  of  constmction  pro- 
posed and  the  nature  of  their  armor.  This  latter  is  to  consist  of  a  6-incb 
plate  (same  as  Bellerophon  armor)  resting  upon  a  timber  backing  11 
inches  deep ;  this,  in  turn,  rests  upon  stringers  of  iron  rolled  in  the  fashion 
of  the  ordinary  U-rail  for  railroads,  7  inches  deep.  The  chief  merit  of 
the  latter  arrangement  is  that  it  presents  a  certain  amount  of  iron  edge- 
wise to  the  blow,  as  in  the  Chalmers  target.  Thfe  most  obvious  defect 
of  the  backing  adopted  by  Admiral  Halsted  is  that  the  great  weight  of 
iron  it  contains  offers  no  support  fb  the  armor-plate ;  thus  any  shell  which 
can  penetrate  a  6-inch  plate  will  explode  in  the  11-inch  timber  section, 
and  the  extra  strength  of  the  inner  structure  will  enable  the  shell  most 
effectually  to  blow  off  the  annor-plate.  The  whole  arrangement  sets  at 
defiance  the  oldest  and  best  established  military  tactics.  Here  the  first 
and  second  lines  of  defence,  the  plate  and  tlie  U-rail  backing,  are  united 
only  by  a  plank  of  timber,  and  therefore  the  second  line  of  defence  give* 
little  or  no  support  to  the  first,  leaving  the  structure  to  be  destroyed  in 
detail.  The  weight  of  materials  in  this  structure  is  about  the  same  as  in 
the  8-inch  Warrior  target  of  which  such  fearful  havoc  wa«  made  by 
the  Rodman  gun,  and  which  has  even  been  penetrated  by  both  shot  and 
shell,  from  the  9-inch  rifled  gun. 

Notwithstanding  the  many  excellences  of  these  models,  the  chief  defect 
of  the  whole  scheme  consists  in  offering  so  large  an  unprotected  surfikv 
to  the  fire  of  an  enemy's  gun.  The  main-deck  battery,  mounting  in  the 
"first-rate''  14  broadside  giuis,  is  9  feet  in  height,  all  above  the  aniion'^l 
belt.  "Tlie  sides  of  the  main-deck,"  says  Admiral  Halsted,  *'are  of 
|-inch  plates  unprotected^  the  armor  being  limited  to  the  vital  IhmIv  of 
the  shii>s,  and  all  connected  with  tuiTet«.  These  sides  are  consequently 
liable  to  be  riddled  with  shot-holes  through  which  the  water  might  al\tT- 
wards  fl(MMl  the  main-decks  in  heavy  weather."  Here  the  wonl  "sbt»t- 
holes"  is  used,  evidently  blinking  the  effects  of  shelly  which  have  an 
ugly  habit  of  bimsting,  and  doing  great  damage  l>etween  the  de<*ks  of 
unarmored  ships.  The  bursting  of  a  few  shells  between  the  main  and 
upper  decks  of  these  ships,  tearing,  up-ending,  and  setting  fin*  to  tht* 
planking  of  the  latter,  would  be  a  serious  obstacle  to  the  training  of  the 
turret  guns.  It  is  not  luireasonable  to  contemplate  the  tlanies  eoiu- 
municating  with  the  si)ar-deck  and  enveloping  the  turivts  in  a  slu»et  t»f 
fire,  which  with  the  ch)ud  of  smoke  would  prt»vent  any  etticient  work- 
ing of  their  guns,  and  seiiously  interfere  with  the  steeling  and  handliu;: 
of  the  ship,  even  if  the  fire  did  not  entirely  consume  the  vess«»l. 

Again,  a  roll  of  14  degrees  W(mld  bring  the  main-deck  iMirt-silU 
within  two  feet  of  the  water-line,  and  a  shot  striking  her  l>etwet»n  wimi 
and  watf^r  in  this  ])osition  would,  if  a  flat-headed  steel  shot,  take  tbf 
direction  of  the  dotted  line  a  6,  (w*e  woodcut,)  passing,  it  might  ir. 
through  amongst  her  turret  machinery,  and  going  out  under  the  aruioivJ 
belt  on  the  other  side.    None  other  but  flat-ended  steel  shot  or  sbfD 
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likely  to  grip  the  IJ-ineli  deck-plate  at  this  angle,  but  this  form 
ould  be  assisted  in  its  work  by  the  six-inch  deck-planking  of 
I  ogival,  round-headed,  or  spherical  shell  would  glance  along 
probably  striking  the  turret  machinery  shield  at  C,  and  burst- 
rds  through  the  ladder  opening  d,  into  the  turret  itself.  Every 
ting  on  this  main-deck  would,  doubtless,  send  a  considerable 
'«  of  its  fi'agments  through  the  capacious  opening  d,  into.the 
These  shii)s,  as  well  as  those  designed  by  the  British  Admiralty, 
entiful  supply  of  crevices  and  vulnerable  points,  which  their 
fondly  expect  will  not  be  detected  in  action.    We  fmnkly  admit 

of  these  chinks  are  such  as  no  gunner  would  be  able  to  take 
i  advantage  of.  But  we  have  all  read  of  the  king  who  went 
t  secure,  as  he  thought,  in  his  panoply  of  mail,  and  that  "  a  cer- 
drew  his  bow  at  a  venture,  and  smote  the  king  between  the 
•/lie  harness." 

rd  more,  and  we  will  take  our  leave  of  this  highly  interesting 
:3el8  and  the  ambitious^  scheme  which  they  have  been  designed 
lit. 

angement,  en  eachehm,  of  seven  turrets  on  the  deck  of  one*vessel 
dve  of  such  confusion  in  the  lines  of  fire,  that  some  of  Admiral 
l)e8t  friends  dread  this  more  than  even  the  shot  of  the  enemy. 

fear  the  enemy's  shot,"  says  Mr.  R.  Napier  in  a  letter  to  the 
^  so  much  as  the  risk  of  the  shot  from  the  turrets  themselves 
raged  against  an  enemy."  The  smoke  of  these  turret  guns 
between  the  upper  and  spar  decks  (independent  of  the  results 
exploding  on  the  main-deck)  will  undoubtedly  lead  to  confu- 
liniiig  the  guns,  and  i)erhaps  to  the  results  so  much  feared  by 

ve  not  alluded  to  the  armament  of  these  proposed  ships,  or  to 
lious  giin-c4irriage  of  Captain  Heathom,'  because  we  do  not 
lat  the  proje>ct  (wliich  has,  doubtless,  many  good  points)  will 
me  unfait  accomplL  To  lower  the  turrets  to  the  level  of  the 
c  (see  cross  section)  and  do  away  with  the  unarmored  part 
r,  would  certainly  improve  them.  To  which  changes  may  be 
i  substitution  of  twin  for  single  screws,  and  an  arrangement  of 

tnch  ships  would  more  than  suffice  to  realise  the  Mediterranean  as  a  lake  for 
ighbor ;  and  close,  in  that  direction,  our  intercourse  with  India.  And  four  such 
«8  effectually  close  the  intercourse  between  France  and  Algeria.  How  would 
of  such  a  force  guarantee  peace  for  all  such  as  frequent  the  sea  upon  their  law- 
U'*—Hal8ted's  Text  Book, 

i'pivoting  gun-carriages  of  Captain  Heathom,  R,A, — These  most  valuable  car- 
lopted  for  turret  and  broadside  armaments  throughout.  They  have  great  cou- 
itU :  ].  In  the  simplicity  and  small  number  of  parts.  2.  In  their  capability  for 
d  strength.  ^.  In  their  adaptability  to  all  g^ns  for  all  services ;  except  boats,  in 
Would  be  needless.  4.  In  providing  a  minimum  of  port,  with  a  maximum  of 
nmand,  vertical  and  horizontal.  The  parts,  though  simple  and  few,  as  well  as 
ii  are  the  product  of  practical  mathematical  application.**— y|</iiiira/  HaUted*$ 


206  PARIS   UNIVERSAL   EXPOSITION. 

the  horizontal  iron  in  the  backing  so  as  to  support  the  armor-plate. 
These  vessels  in  outward  form  would  then  bear  a  resemblance  to  our 
own  Monitors,  and  be  better  engines  of  war ;  but  then  they  would  not 
be  the  realization  of  the  dream  of  Admiral  Halsted.  We  have  not 
hitherto  adverted  to  the  tonnage  of  these  ships,  and  only  do  so  now  tn 
illustrate  the  dreamy  nature  of  the  entire  project.  The  tonnage  of  the 
largest — ^the  "  first-rate'' — ^is  nearly  equal  to  that  of  the  Great  Elasteni, 
whose  i)erformances  at  sea  hold  out  very  little  hopes  of  haudiness  to 
Admiral  Halsted's  customers.  Two  or  three  of  the  others  exceed,  by  thm- 
sands  of  tons,  the  tonnage  of  the  monster  British  iron-clads  which  hxvt 
been  universally  condemned.  The  cost  of  one  "first-rate''  would  be  over 
$4,000,000,  a  sum  sufficient  to  build  and  equip  a  dozen -Monitors,  with  four 
15-inch  guns  each,  which  with  one  salvo  of  shot,  (23,520  pounds  weight,) 
and  the  charges  used  at  Shoeburyness,  could  easily  sink  the  adminFs 
entire  fleet.  If  it  be  desirable  in  iron-clad  ships  to  combine  a  maximum  of 
offensive  power  with  a  moderate  cost  and  a  minimum  risk  of  danger, 
then  Admiral  Halsted  and  his  coadjutors  have  certainly  missed  the 
mark. 

Our  Monitors,  whatever  be  their  shortcomings,  have  seen  some  roo^ 
work  and  have  done  the  nation  good  service.  The  Euroi)ean  iron-cbd 
has  not  often  ^^  smelt  powder,"  and  the  English,  especially,  has  her  span 
to  win  yet.  The  French  floating  batteries  did  some  service  at  Kinborn. 
and  the  Danish,  Austrian,  Italian,  and  Spanish  iron-clads  have  all  been 
under  fire.  The  British  is  still  an  experimental  shii).  We  have 
endeavored  to  describe  its  characteristics  and  capabilities  fairly  and 
without  prejudice.  About  15  of  Britain's  iron-clads  are  wooden  ships, 
and  eight  of  the*  iron  ships  have  sides  of  15  to  18  inches  thick  only, 
including  the  wood  backing.  These,  iuc'ludiug  the  three  largest  8hi|» 
in  the  navy,  the  Minotaur,  Agincoiut,  and  Northimiberland,  are  among 
the  initiated  spoken  of  as  the  '^  Egg-shell-fleet,"  and  in  the  event  of 
a  war  would  prove  a  source  of  weakness  rather  than  of  strength  to 
the  nation.  The  same  may  be  said  of  at  least  half  of  the  woollen  ships. 
This  state  of  affairs,  eWdently  originating  in  the  mistaken  views  of  tht* 
admiralty's  advisers  with  regard  to  resistance  to  shot,  seems  to  l)e  duly 
appreciated  in  England,  and  doubtless  has  of  late  years  greatly  inlhi- 
enced  the  national  leaning  towards  non-intervention. 

No  one  who  examines  the  pnxlucts  of  British  skill  and  labor  as  illus- 
trated on  the  Champ  de  Mars  can  doubt,  for  a  moment,  that  English 
ship-yards  can  turn  out  imn-clads  better  a<lapted  for  naval  warfare  than 
any  possessed  by  the  British  government.  Indeed  they  have  alrwi4T 
furnisluHl  such  ships  for  other  countries.  But  whatever  nuiy  be  tbr 
skill  of  the  British  mechanic  and  his  powers  of  forging  and  bending  in« 
to  his  will,  that  skill  and  these  powers,  in  government  establishmentN 
must  be  directed  by  men  whose  chief  boast  is  that  they  knew  nothinjr«< 
the  laws  by  which  the  mechanic  is  guided,  just  as  their  ancestors  in  tbr 
middle  ages  boasted  of  their  inability  to  read  and  write. 


CONCLUSION. 


I  laying  before  the  American  government  and  i)eople  the  results  of 
iree  months'  inspection  of  the  munitions  of  war  exhibited  in  Paris, 
wish  to  say  that  we  have  been  guided,  first,  by  a  desire  to  place 
>re  our  country  the  most  correct  information  on  all  the  subjects 
;hed  upon ;  and,  secondly,  to  do  justice  to  any  article,  invention,  or 
gn  that  seemed  deserving  of  attention.  That  we  may  have  over- 
:ed  some  things  really  worthy  of  notice  is  not  to  be  wondered  at,  con- 
ring  the  extent  and  variety  of  the  collection,  but  we  have  not  know- 
y  slighted  anything  of  real  interest.  Desirous  only  of  giving  the 
;  description  of  each  exhibit  as  it  came  under  consideration,  we  have 
iled  ourselves  of  the  labors  of  others,  from  time  to  time,  and  have 
nowledged  the  source  of  our  information.  K,  however,  any  omission 
his  nature  has  been  made,  through  interruptions  or  otherwise,  we 
re  to  disclaim  any  intention  of  having  done  so  willingly,  and  once 
all  tender  our  best  thanks  to  those  by  whose  labors  we  have  been 
sted. 

•  a  close  study  of  the  several  branches  of  war  materials  herein  dis- 
jed  could  enable  us  to  give  an  opinion  on  the  respective  questions 
i  come  under  our  notice,  we  may  venture  to  say  that  our  countrymen 
e  little  to  learn,  and  nothing  to  fear,  from  European  makers  in  the 
ter  of  small-arms.  In  light  ordnance  up  to  seven  inches  in  calibre,  the 
itworth  guns,  for  range  and  accuracy,  would  doubtles  take  the  first 
*je  among  all  those  exhibited  in  Paris.  But  in  heavy  ordnance,  as 
I  as  in  the  design  and  construction  of  iron-clads,  the  European  nations 
"  still  at  sea.''  The  large  rifle,  in  consequence  of  the  erratic  ricochet 
[»  projectile,  and  its  brief  existence,  is  inferior  as  a  naval  gun  to  large 
oth-bores,  and  few,  if  any,  European  iron-clads  could  successfully 
age  one  of  our  monitors  armed  with  16-inch  guns.  The  rifled  guns 
:.he  Alabama,  bore  about  the  same  proportion  to  the  smooth-bore 
non  of  the  Kearsarge,  as  the  large-sized  rifle  guns  of  England  and 
nee  bear  to  our  15-inch  cannon.  The  result  of  the  combat  between 
36  two  ships  on  the  coa^  of  France,  and  the  power  and  endurance 
ly  shown  by  the  Eodman  gun  at  Shoeburyness,  if  unheeded  and 
mproved  by  the  governments  of  France  and  England,  cannot  be  to  us 
mse  of  regret.  These  events,  while  bearing  testimony  to  the  sound- 
si  of  the  policy  hitherto  adopted  in  regard  to  such  matters  in  the 
ited  States,  clearly  indicate  the  path  to  be  pursued  in  the  future. 


APPENDIX. 


^     THE  ROBERTS  BREECH-LOADING  RIFLE. 

The  Roberts  system  of  breech-loading  has  been  adapted  hitherto  chieir 
to  the  Springfield  pattern  of  gun.  The  barrel  of  the  converted  gun  from 
the  muzzle  to  the  face  of  the  breech-block  is  37  inches  in  length,  with  a 
chamber  of  1^  inch.  This  chamber  has  a  uniform  tApev  throughoat, 
the  maximum  diameter  being  sixty-four  hundredths  of  an  inch,  and  the 
minimum' diameter  fifty-eight  hundredths.  The  following  is  an  extract 
from  the  inventor's  description  of  the  breech-loading  arrangements  m 
applied  to  a  muzzle-loading  gun  of  the  Springfield  pattern  : 

^^  The  breech-loading  parts  are  five  in  number,  and  are  made  by  hand, 
and  screwed  on  to  the  rear  end  of  the  barrel.  The  first  piece  is  a  mal- 
leable iron  breech-frame,  that  is  screwed  on  to  the  rear  of  the  barrel,  and 
imbedded  in  the  stock  in  the  place  of  the  old  breech-pin.  To  effect  this 
attachment,  the  rear  of  the  old  barrel  is  cut  off  about  one  inch  in  front  of 
the  cone,  and  a  male  screw  reaching  nearly  to  the  rear  -sight  of  the 
barrel.  The  breech-plug  is  inserted  through  this  frame,  and  supported 
against  the  rear  on  a  semicircle  concentric  to  the  axis  of  motion.  The 
centre  of  this  semicircle  is  the  prolongation  of  the  axis  of  the  banvl. 
The  rear  of  the  breech-plug  is  turned  to  fit  with  exactness  this  semi- 
circle, and  is  played  around  it  like  a  fulcrum.  The  chucks  of  the  frame 
sustain  the  breech-plug  laterally.  When  the  breech-plug  is  in  place  in 
this  breech-frame,  it  forms  a  curved  lever,  the  handle  projei*ting  back- 
ward, and  it  then  is  moved  about  the  solid  concentric  abutment  of  the 
frame,  instead  of  being  pivoted  by  any  system  of  joints  or  pins,  affoni- 
ing  the  greatest  solidity  and  strength.  The  forward  end  of  this  breech- 
piece  has  a  semicircular  groove,  cut  transversely  through  it,  for  the 
purpose  of  receiving  a  corresponding  tenon,  forme<l  on  a  bloc*k  of  steel 
termed  the  recoil-plate.  The  front  of  this  block  is  fiat,  so  that  when  in 
position  it  fits  squarely  against  the  vertical  face  of  the  chamber,  and  the 
rear  end  of  the  cartridge  shell.  A  small  space  is  left  between  the  tenon 
on  the  rear  of  this  block  and  the  front  surfiice  of  the  breech-block,  above 
the  traverse  groove,  to  admit  of  a  slight  rocking  motion  of  the  recoil- 
plate,  so  that  it  will  descend  to  expose  the  breech  of  the  barrel,  and 
admit  the  cartri<lge into  the  chamber;  this  small  oi>en  space  |>enuitsthe 
recoil -plate  to  descend  perpendicularly,  when  the  rear  of  the  lever  i* 
rais(Ml,  until  the  top  of  the  plate  passes  below  the  axis  of  the  ImrreK  after 
which  it  swings  with  the  arc  of  the  circle  on  the  rear  end  of  the  breech- 
frame.  When  the  rear  of  the  lever  is  brought  down  to  its  place,  the 
recoil-plate  ascends  to  its  position  by  the  exact  reverse  motion,  up  to 
the  axis  of  the  barrel  on  a  ciix^ular  motion,  and  afterwards  to  close  tk 
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chamber  ascemling  vertically  and  closing  squarely  against  the  butt  of 
the  cartridge  shell  and  the  vertical  face  of  the  chamlier. 

"  The  firing-pin  is  located  on  the  right  side  of  the  bre^^ch-block  and  the 
recoil-plate,  dii-ectetl  to  the  centre,  for  ccntre-fliH?  cartridges,  and  grooved 
into  the  sides  for  the  rim-tire  cartridges.  It  is  so  set  in  on  a  shoulder, 
that  the  force  of  the  blow  of  the  hammer  cannot  diive  it  a  grejfter  dis- 
tance than  is  necessary  to  insure  tire. 

"  The  extractor  is  a  curved  lever  fixed  on  the  left  side  of  the  chamber, 
with  one  arm  behing  the  flange  of  the  cartridge,  and  the  other  operating 
in  a  vertical  groove  on  the  left  side  of  the  i*ecoil-plate.  ^Tien  the  lever 
is  raised  and  the  recoil-plate  descends,  the  arm  in  the  groove  is  not 
touched  until  the  top  of  this  i)late  reaches  the  bottom  of  the  Chamb(»T ; 
the  shoulder  at  the  upper  end  of  the  groove  then  strikes  the  lever  and 
Vject«  the  cartridge  shell." 

Instead  of  follo\ving  the  inventoi^'s  description  further,  we  append  the 
following  extract  from  the  rei)ort  of  the  New  York  State  board  for  the 
examination  of  breech-loading  military  small-arms : 

"The  guns  presented  for  competition  embraced  the  best  systems 
inventeil,  and  the  board  is  con\anced  that  all  practicable  methods  of 
breech-block  movement  have  been  already  applied,  and  that  future  eftbit« 
in  this  direction  must  be  confined  to  details  or  combination.  Including 
both  sessions  of  the  board,  36  distinct  systems  have  been  tested  and  seven 
others  examined,  and  as  these  have  comprehended  every  general  principle 
applied  either  in  tliis  coiuitry  or  abroiul,  the  board  feels  confidence  in 
expressing  the  opinion  that  no  radical  improvements  over  present  sys- 
tems are  probable,  and  that  future  advance  must  be  made  in  the  direction 
of  improved  ammunition,  or  by  a  comi)lete  abandonment  of  i)resent 
armaments  and  a  substitution  of  entirely  new  weapons  of  warfare.  Our 
own  great  recent  war  and  the  hostile  complications  in  Euroi>e  have 
stimulated  and  directed  in  this  channel  the  inventive  skill  of  both  con- 
tinents, and  thus  produced  a  rapid  development.'' 

In  the  resumS  of  the  five  classes  into  which  breech-loading  arms  are 
divided,  the  report,  referring  to  guns  of  the  3d  class  (i.e.,  with  the  breech- 
block, moving  on  a  shoulder  or  pivot  at  its  rear  end,  dropping  in  the 
receiver  below  the  chamber,  for  insertion  of  cartridge,)  says :  "  The  only 
gun  of  this  class  presented  at  this  session  was  the  lioberts,  which  had 
been  much  improved  since  the  previous  session.    The  breech-block  and 
appendages  are  readily  removed  without  dismounting  the  entire  piece, 
a»  hitherto,  and  a  spring  is  applied  to  the  firing-i)in,  retracting  it  when 
not  pressed  forward  by  the  hammer.    The  lever  should  be  fuither 
depressed  so  as  to  lie  closer  to  the  handle  of  the  stock.    The  strength 
and  safety  of  this  arm^  and  its  ease  of  manipulation  and  capabilities  for 
Yapid  firing,  are  conceded  by  the  entii^e  board.    The  security  of  the 
breech-block  as  against  accident  by  premature  explosion,  or  the  bursting 
of  defective  cartridge  cases,  is  indubitable.    The  ejection  of  the  empty 
ceases  is  accomplished  without  springs,  as  ttu>  me\\\vv^vV  \yo«v\AOVL  ^1  ^^ 
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breech-block  facilitates  ejection.  Original  guns  on  this  system,  while 
embracing  all  the  advantages  of  the  converted  gun  as  tested,  wonld  aluv) 
be  capable  of  other  important  improvements.  Generally  it  may  be 
expressed  that  guns  of  this  class,  from  the  peculiar  system  of  the  breech, 
are  eminently  safe  and  durable,  capable  of  sufficient  rapidity  of  Are,  and 
the  objdjtion  that  they  are  not  adapted  to  the  central-flre  system  of  car- 
tridges is  sufficiently  answered  by  the  successful  tests.'' 

The  conclusions  of  the  board  in  this  case  fully  corroborate  our  own 
\iews  of  the  relative  merits  of  rim-fire  and  central-fire  cartridges,  a8  ei- 
l>res8ed  in  the  body  of  our  report  when  sx)eaking  of  the  breech-loadinjr 
competitions  in  England.  In  regard  to  the  Eoberts  gun  the  following 
it^solution  expresses  the  decision  of  the  New  York  State  board : 

"  Resolved,  That  after  carefiil  and  long  continued  examination  and  exjier 
iiuents,  and  in  consideration  of  the  combined  qualities  of  strength,  dnra* 
bility,  safety,  efficiency  and  economy,  this  board  deems  the  Rolierts 
system  of  conversion  of  muzzle-loaders  into  breech-loaders  as  8uperi<»r 
to  all  others  examined,  and  recommends  that  the  muzzle-loading  amis«»f 
the  State  be  converted  to  breech-loaders  on  the  Eoberts  system." 

THE  BROUGHTON  GUN. 

This  gun  is  the  invention  of  Mr.  John  Broughton,  of  New  York,  ami 
though  not  in  the  Exhibition,  it  was  shown  in  model  to  ours(»lvrs  ami 
others  in  Paris  during  the  summer  of  1807.  Its  action  seems  to  Iv  tbf 
v(Tv  iK'rfection  of  mechanism,  combining,  as  it  were,  the  nipidity  of  a 
magazine  gun  with  the  si^curity  of  a  muzzle-loader;  and  yet  the  nuinUr 
of  pi(»ces  or  parts  is  not  gieater,  but  rather  less  than  in  the  Remiiijn<^»« 
and  otluT  breech-loaders  of  a  similar  class.  There  is,  we  l)elieve,  oiw 
spring  more  than  is  found  in  most  American  bnn^ch -loaders,  but  tlii> 
si)riiig  is  one  wliic^h,  in  the  opinion  of  experienced  gini-makers,  will  outlaM 
the  gun  itself,  and  is  not  liable  to  get  out  of  order..  Believiiijr  tlif 
Broughton  gun  to  be  entitle<l  to  the  same  consideration  as  we  have  jrivni 
to  other  and  similarly  promising  inventions,  ^ve  shall  as  in  other  (•a'i«*> 
give  the  inventor's  views  of  the  principles  embodied  in  his  own  wonU 
He  says:  "In  the  constnu*ti(m  of  this  ritle  the  following  i)rinciples aixl 
considerations  have  been  kept  in  view,  and  will  be  found  emlKHlitti  iu 
the  combination  and  anangement  of  the  mechanism : 

"  1st.  A  bivech-block  in  its  opening  and  closing  motions  should  move 
longitudinally  in  the  line  of  the  axis  of  the  barrel,  either  by  sliding  in  i 
gi-oove  or  by  swinging  on  an  axis;  the  swinging  motion  being  prel■e^al^^ 
on  account  of  its  compactness  and  the  ease  with  which  it  C4in  be  o|H»rait^i- 
All  breech-l)l(H*ks  which  oi>en  and  close  with  a  lateral  motion  either  up 
ward,  <lownward,  or  sideways,  require  the  cartridge  in  the  act  of  loittiii*; 
to  be  pushed  clear  into  the  band  by  the  tinger  or  thumb  of  the  oin'rat'^f 
before  the  breech-block  can  be  closed.  This  is  a  serious  detW't,  iMUli^o 
hilly  when  the  fiujievs  are  cold  an<l  IxMumibed,  or  the  cartridge  i>  *' 
liirge  that  it  fits  t\j;\\t  m  t\\v>  \>v>\^  ^>^  WwvV^Tc^A^Uxe  cartridge  al*  »* 
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liable  to  become  jammed  by  the  sudden  closing  of  the  breech-block,  and 
under  any  circumstances  it  is  an  operation  necessarily  slow,  and  one 
that  requires  a  degree  of  attention  not  likely  to  be  given  to  it  under  the 
excitement  of  rapid  and  continuous  firing.  The  longitudinal  swinging 
motion,  on  the  contrary,  merely  requires  the  cartridge  to  be  partially  in- 
serted in  the  bore  of  the  barrel,  after  which  the  closing  motion  of  the 
breech,  operated  by  a  powerful  lever,  forces  it  clear  into  its  chamber  with 
ease  and  rapidity,  and  without  the  slightest  attention  on  the  part  of  the 
operator. 

"  2d.  A  downward  and  forward  motion  of  the  hand  in  the  line  of  the 
barrel  to  open,  and  a  backward  and  upward  motion  in  the  same  line  to 
close,  are  the  simplest,  and  most  dii*ect,  and  quickest  motions  that  can 
be  made  in  the  opening  and  closing  the  breech  mechanism  of  a  gun. 
•  "3d.  The  locking  device,  combined  with  a  longitudinally  moving  breech- 
block, should  be  operated  simultaneously  with,  and  by  tlie  same  motion 
that  opens  or  closes  the  breech-block.  Breech-blocks  which  move  in  the 
line  of  the  barrel,  but  require  a  lateral  or  distinct  motion  to  lock  and 
unlock  them,  are  defective  from  the  fact  that  they  require  two  unnexics- 
8ary  motions  when  the  breech  is  open  and  in  the  act  of  loading ;  while 
the  longitudinal  motion  to  close  the  breech  is  easy  and  rapid,  the  lateral 
motion  to  lock  it  is  both  awkward  and  difficult,  and  luider  the  excitement 
of  continuous  firing,  this  motion  would  be  sometimes  only  i)artially 
made,  in  which  case  the  breech  would  be  but  partially  locked,  and  liable 
to  be  blown  open  when  the  gim  was  fired. 

"  4th.  The  combination  and  arrangement  of  the  swinging  breech-block, 
the  locking  device  and  the  hammer,  should  be  such  that  the  hammer 
cannot  fall  and  explode  the  caitridge  without  the  breech-block  being 
securely  locked. 

"oth.  The  arrangement  of  the  breech-block,  the  locking  device  and  the 
hammer,  should  be  such  that  the  breech-block  cannot  be  opened  and  a 
cartridge  inserted  without  the  opening  motion  serving  to  put  back  the 
hammer  to  the  safety  position  oi  half-cock,  at  which  i)08ition  it  should  be 
left  when  the  breech  closes. 

"  6th.  The  arrangement  of  the  breech-block  and  the  locking  device 
should  be  such  that  when  acted  upon  by  the  explosion  the  recoil  will 
tend  to  lock  them  more  firmly  together. 

"  7th.  The  arrangement  of  the  locking  device  and  the  hammer  should  l>e 
such  that  while  the  hammer  in  its  fall  will  force  the  locking-brace  to 
enter  its  proi)er  position  (provided  it  has  not  already  done  so)  before  the 
cartridge  can  be  fired,  yet  when  the  breech-block  is  closed  and  locked,  it 
sliould  remain  securely  locked  independent  of  the  hammer,  thus  enabling 
the  hammer  to  be  moved  by  the  thimib  to  any  position,  irrespective  of 
the  locking  of  the  breech,  and  merely  requiring  it  to  perform  the  ordinary 
function  of  firing  the  cartridge. 

"8th.  The  arrangement  of  the  mechanism  to  be  operated  by  the  thumb 
or  finger  in  the  act  of  opening  or  closing  the  breech  ^JvwMl  \ife  «QLOa.  ^a®» 
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to  be  capable  of  easy  and  rapid  manipulation.  A  slight  pressure  of  the 
thumb,  apjjlied  to  the  operating  lever  of  this  gun,  exerts  a  consideralAe 
and  ami)le  force  to  unlock  and  open  the  breech  and  iinthdraw  a  tightly 
expanded,  cartridge-shell  from  the  bore  of  the  barreL  This  is  accom- 
plished, too,  with  a  range  of  motion  to  the  lever,  which  leaves  it  within 
easy  reach  of  the  fingers  when  grasi)ed  with  the  thumb  resting  on  the 
top  of  the  stock  for  the  closing  motion. 

"  9th.  An  extractor,  to  be  perfect  in  its  operation,  should  take  a  broad 
and  firm  hold  of  the  rim  of  the  cartridge-shell  and  move  longitudluaUy 
in  the  direct  line  of  the  barrel,  so  as  to  be  in  contact  with  the  rim  of  the 
shell  during  the  entire  motion  of  the  extractor,  and  comi)el  a  tightly  ex- 
panded shell  to  be  withdrawn  without  the  possibility  of  slipping  or  cat- 
ting through  the  rim.  Its  motion  when  the  breech  is  fiilly  open  shoold 
be  suddenly  accelerated,  so  sls  to  throw  the  exploded  shell  clear  oot, 
without  the  necessity  of  elevating  the  muzzle  of  the  gun  or  requiring  the 
shell  to  be  picked  out  with  the  finger  and  thumb. 

"  10th.  Similarity  of  action  or  motion  in  all  the  moving  parts,  and  all 
mo\ing  in  the  same  plane  or  direction,  is  conducive  to  ease  and  rapidity 
of  operation.  The  distinguishing  features  of  the  entire  breech  mechau 
ism  of  this  gim  consists  in  its  being  arranged  and  constructed  to  ofieRite 
on  the  principle  of  rotation,  by  which  means  the  parts  in  the  act  of  op«i- 
ing  the  breech  all  vibrate  in  luiison  together  with  a  smooth  and  eaM 
motion;  thus  the  advantages  of  simplicity,  strength,  conii)actness  e;ise, 
and  rapidity  of  operation  are  obtained  and  combined  to  the  fullest  exteui, 
and  the  fewest  i)ossibIe  niotions  are  made  in  the  act  of  loa4ling  ami 
tiring.  AVli(»n  the  breech  is  closed  no  opening  is  presented  on  tht^ 
ext(»ri(>r  smlace,  (even  when  the  hammer  is  at  fiUl  coc*k,)  into  which  diL<t 
and  diit  can  (»nter  to  clog  tlu»  inechanisni.  The  parts  tlienistdves  are  IW 
in  nniiiber,  and  while  they  are  comi)aratively  light  they  are  all  substan 
tial  and  strong,  not  liable  to  wear  or  break  by  ordinary  usi*,  and  ihr 
entire  fire-arm  is  plain  an<l  symmetrical  in  appearance." 

The  inventor  gives  what  appear  to  be  cogent  rt»asons  in  favor  of  earh 
of  tli(»  i)rinciples  lien*  laid  down,  and  illustrates  their  value  by  argimienis 
drawn  from  the  defects  of  other  systems  of  l)ix»ech -loading.  Into  xXu-^' 
controv(»rsial  points  we  have  no  desire  to  enter,  and  shall  eonchuleonr 
notice  of  this  new  wc^apon  by  cpioting  the  inventor's  descriptions  of  the 
movements  necessary  in  lo.iding  and  firing: 

"In  h>ading  and  tiring  th(»  movements  are  as  follows:  Su]>i)osin^  tbr 
gun  to  have  been  loadcnl  and  the  first  shot  fiivd,  and  the*  o^K'nition  t«)  \^ 
coiitiiuied  as  rai)idly  as  i>ossible,  then  full  cwk  the  hammer  with  th** 
thumb,  while  low(»riiig  the  gun  from  the  shoulder  to  the  loading  positit«> 
Pass  the  thumb  from  the  hammer  down  into  the  n»ar  loop  of  the  lever, 
and  swing  it  quickly  forward  to  oi)en  tin*  bn»ecli  and  extr*M*t  the  slirlL 
Push  in  a  cartridge  until  it  conies  in  ccmtact  with  the  extractor:  e)«** 
Uw  Im'cch  by  a  s<iucczing  action,  the  thumb  lieing  on  top  of  the  sh*'^ 
and  the  fingers  extended  (Voww  *\\\  ^vxiwt  wtl  llvii  lever.    Raise  the  guu  ab^ 
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fire.  The  raising  of  the  gun  and  closing  of  the  breech  may  be  simulta- 
neous. 

"K  the  gun  is  intended  to  be  loaded  and  not  fired  immediately,  the 
hammer  need  not  be  moved  with  the  thumb.  The  motion  of  the  operat- 
ing lever  in  the  act  of  opening  the  breech  will  half-cock  the  hammer, 
EUid  when  the  cartridge  is  inserted  and  the  breech  closed,  it  will  be  left 
at  its  safety  position. 

"The  motions  in  loading  and  firing  being  of  the  character  termed 
'easy  and  natural,'  a  very  little  practice  makes  the  action  of  lowering 
the  gun  from  the  shoulder,  cocking  the  hammer,  and  opening  the  breech, 
approximate  very  closely  to  a  single  and  contuiuous  movement.  So  also 
the  action  of  closing  the  breech,  raising  the  gun  and  firing;  hence  for 
rapidity  in  loading  and  firing,  this  gun  is  not  excelled  (if  equalled)  by 
any  other  single-loader.'' 

THE  GATLmG  BATTERY. 

The  inventor  of  this  weapon,  referring  to  the  guns  tested  in  France 
and  England  during  1867,  says:  "I  wish  to  state  that  the  Gatling  bat- 
tery gims  of  six  barrels  exhibited  in  the  Paris  Exhibition,  and  tried  at 
Versailles,  as  well  as  these  used  in  the  trial  at  Shoeburyness  and  at 
Fortress  Monroe,  have,  together  with  the  ammunition,  been  greatly 
improved  since  these  trials  were  made.  Improved  Gatling  guns  of  one- 
inch  calibre,  with  10  barrels,  are  now  being  constructed  at  Colt's  armory 
in  Hartford,  which  can  be  fired  at  the  rate  of  200  rounds  per  minute. 
These  gims  discharge  half-pound  solid  lead  balls,  and  have  an  effective 
range  of  2,500  metres,  or  say,  one  and  a  half  English 'miles.  Another 
class  of  the  same  weaiK)ns,  also  \\ith  10  barrels  and  of  half-inch  calibre, 
are  now  making  at  the  same  jirmory;  these  have  been  fired  at  the  rate 
of  over  300  shots  per  minute.  The  trials  of  the  Gatling  gun  at  Shoe- 
buryness were  made  under  the  most  unfavorable  conditions.  The  gun 
ufled  on  that  occasion  was  very  imperfect  both  in  material  and  workman- 
ship, the  firing-pins  were  made  of  hard  steel,  and  one  of  them  was  broken 
before  the  commencement  of  the  trial.  Thus  the  gun  was  tested  in*  a 
disabled  condition  against  an  Armstrong  gun,  and  that,  too,  by  men  who 
were  unacquainted  with  its  use,  and  who  were  quite  familiar  with  the 
Armstrong.  The  ammunition  was  also  very  defective.  Two  of  the  six- 
barrel  and  one  of  the  10-barrel  improved  guns,  with  new  ammunition, 
have  been  tried  lately  at  the  target  grounds  at  Versailles.  At  one  of 
these  trials  the  Emperor  attended,  accompanied  by  the  minister  of  war 
and  several  distinguished  officers  of  the  French  army.  On  this  occasion 
the  president  of  the  artillery  commission  reported  that  "The  service  of 
the  1-inch  gun  was  excellent  at  2,400  metres,  and  indeed  exceeded  his 
expectations." 
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PART  I. 


DICAL  AND  SURGICAL  INSTRUMENTS  AND 

APPARATUS 

L  REMARKS — SUROICAL  INSTRUMENTS — APPARATUS  FOR    PUPUC  AND  PRIVATE 

NE — Artificial  limbs,  orthopedy—artificlal  eyes — bandages — Anatomi- 

REPARATIONS. 

lOTDEODUCTIOK 

productions  comprised  in  Class  11,  which  form  the  object  of  this 
are  very  varied  in  their  character,  and  constitute  a  complex  and 
lut  branch  of  industry.  They  consist  of  the  numerous  apparatus 
itruments  which  are  used  in  the  practice  of  medicine  and  of  civil 
litary  surgery,  artificial  eyes,  legs,  and  other  apparatus  pertaining 
prothesis  of  limbs,  anatomical  preparations,  and  also  a  series 
its  tending  to  the  promotion  of  public  and  private  hygiene,  such 
various  implements  and  accessories  of  gymnastic  exercises,  of 
tierapy,  and  of  ventilation. 

fabrication  of  these  instruments  and  apparatus  forms  in  the  pres- 
'  a  branch  of  industry  in  which  thousands  of  workmen  are  occu- 
The  chief  centres  of  the  manufacture  are  in  Europe— the  cities  of 
London,  Berlin,  Vienna  and  Bologna,  and  in  the  United  States, 
ork  and  Philadelphia.  The  materials  principally  employed  in 
inufacture  are  steel,  iron,  copper,  tin,  zinc,  and  also  gold,  silver, 
jninum.  Certain  products  of  the  animal  and  vegetable  kingdom 
)  indispensable,  principally  woods  of  various  kinds,  different  gums, 
louc  to  a  large  extent,  horn,  skins  and  ivory. 

SUEGICAL  INSTEUMENTS. 

instruments  designed  for  the  use  of  civil  and  military  surgeons  are 
ed  as  the  operations  for  which  they  are  required.  Sx)ecial  instru- 
ire  used  for  the  diminution  and  rectification  of  natural  deform- 
►r  the  extraction  of  foreign  substances  from  the  body,  and  for 
gical  examination  of  the  organs. .  Other  instruments  are  employed 
mtation ;  others  for  operations  on  the  external  parts ;  and  others 
rhere  the  internal  organs  are  to  be  operated  upon. 
Exposition  of  the  Champ  de  Mars  displays  a  most  complete  col- 
of  surgical  instruments,  and  among  them  may  be  found  some  very 
•us  specimens,  which  are  worthy  of  being  pointed  out  to  the  atten- 
the  medical  profession.  Although  the  m^ority  of  the  European 
have  famished  samples  of  this  branch  of  industry,  not  one  of 
rho  have  exhibited  can  dispute  with  France  t\ie>  i^^Xssitet  n^jcv^\j^  ^ 
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number  and  finished  workmanship  of  the  instruments.  It  is  to  be  regret- 
ted that  England,  wliose  surgical  instruments  deservedly  enjoy  so  bigb 
a  reputation,  is  not  represented  by  a  single  collection. 

Among  the  French  exhibitors  the  firms  which  claim  notice  in  the  first 
rank  are  the  celebrated  establishment  of  M.  Charri^re  and  that  of 
M.  Mathieu.  Both  have,  on  this  occasion,  again  vindicated  tlieir  former 
superiority  by  the  a^^semblage  of  new  and  ingenious  instruments  which 
they  have  submitted  to  the.  appreciation  of  the  public.  Some  of  these 
instruments  have  been  designed  by  the  manufacturers  themselves ;  others 
by  surgeons  of  this  capital,  [Paris;]  but  all,  without  distinctiou,  are 
executed  with  extreme  care. 

First-class  materials  are  employed  in  every  instance,  and  the  finish  nf 
the  work  rarely  leaves  anything  to  be  desired.  It  does  not  fall  withm 
the  scope  of  this  report  to  enumerate  all  the  instrimients  nhown  in  the 
cases  of  these  two  firms  which  commend  themselves  to  the  notice  of  the 
surgeon,  but  we  may  specify  the  new  forceps  and  lithotritie  instrument 
of  M.  Mathieu,  which  permits  of  the  prehension  and  retention  of  calculi 
of  the  largest  size,  although  they  may  be  introduced  into  the  bladder  by 
an  incision  of  the  dimension  of  three  centimetres  at  the  utmost.  We 
will  also  remark  the  (excellent  trocars,  both  probing  and  exhaustive,  d 
the  same  firm,  which  facilitate  operations  on  sui)erficial  tumors,  and  the 
special  trocars  for  the  o[)erati<)n  of  ovariotomy.  The  firm  of  Charriere. 
(now  Robcit  and  Collin,)  which  enjoys  a  great  reputation  on  the  Eui-oiH-an 
continent,  exhibits  a  series  of  instruments  peculiar  to  themselves.  Tlhir 
imi)roved  tenacula  and  sounding  instruments  are  of  the  most  practinil 
character.  Their  instrument  cases  are  comi)act,  moderate  in  price,  ami 
contain  a  laige  numb(»r  of  well-assorted  instruments.  Their  apparatus 
lor  the*  extraction  of  forc'ign  bodies  from  bones  deservt*  siH'cial  attention. 
Some  of  ihom  have  been  advantageously  used  in  the  removal  of  pn»jtv 
tiles.  One  of  these  instruments,  as  remarkable  for  its  simi>licity  as  for  it> 
ingenuity,  was  successfully  emi)h)yed  in  the  si)ecial  <*ase  of  a  fnigment  ol';« 
ramrod,  or  sword  blade,  remaining  embedded  in  the  bony  i)arts,  Tbr 
trephines  exhi])ited  by  (Uiarrieie  are  very  varied,  and  are  ehiefiy  notice- 
able for  the  hai)i)ily  ingenious  modification  of  the  screw,  the  teeth  «»t 
which  resemble  those  of  a  saw.  The  instruments  for  res^^'tion  and 
amputation,  especially  the  saws  and  tourni(iuets  shown  in  this  case, 
likewise  (lis[)lay  some  ingenious  improvements.  The  saw  with  a  Madf 
ca])able  of  being  turned  in  all  directi<ms,  an<l  firmly  arrestt^l  in  am 
position,  invented  ])y  M.  ('harriere,  possesses  great  advantages,  as  it  can 
be  used  in  subcutaneous  res(»ctions. 

Another  Parisian  exhibitor,  M.  Galante,  has  distinguisluHl  himself  b} 
his  extensive  and  intelligent  emi)loyment  of  vulcanize<l  caoutelioiic  in 
this  4le])artment  of  French  industry.  He  <lis]>lays  a  fine  eolhrtioii  «< 
useful  and  ing4»nious  instruments,  in  the  nmnufacture  of  which  this  >b^* 
stan<'e  is  a^lvantag^'ously  substituted  for  webbing,  w«mm1,  ivory  and  ni**' 
ills  hitherto  used  l\>v  t\us  \u\Y\H>se.  Some  of  these  numenuis  instninirtif* 
are  incontestably  superun*  \o  W\^  vA^  vfiv^v^^Vo*.  Wskft^  wire  designed  «* 
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replace.  Such,  for  instance,  is  a  small  instniment  adopted  for  the  extrac- 
tion of  foreign  substances  from  the  nasal  cavity.  For  this  purpose,  pin- 
cers or  a  blunt  hook  are  generally  applied,  and  in  serious  cases  Belloc's 
sound  is  employed  covered  with  a  peUet  of  lint.  But  this  instrument, 
the  use  of  which  is  difficiUt  to  the  operator  and  painfiil  to  the  patient, 
rarely  succeeds,  and  frequently  produces  vomiting.  The  caoutchouc  tube 
and  pellet  invented  by  M.  Galante  is  easily  introduced,  and  being  com. 
pressible  it  assumes,  as  it-  enters,  the  form  of  the  ca\ity,  and  causes  no 
pain  to  the  patient.  The  pessaries  of  viUcanized  caoutchouc,  constructed 
by  the  same  exhibitor,  must  be  ranked  among  the  most  useful  surgical 
apparatus,  and  constitute  a  great  advance  upon  the  older  instruments  of 
this  class.  They  are  compressible  between  the  fingers  and  assume  an 
elongated  form,  which  facilitates  their  introduction,  and  when  entirely 
introduced  they  expand  and  adapt  themselves  perfectly  to  the  parts  they 
are  intended  to  8upp9rt.  I  confine  myself  to  these  notices,  although  it 
would  be  easy  to  point  out  a  number  of  other  articles  in  the  show-case  of  this 
exhibitor,  all  of  which  bear  irrefiitable  testimony  to  the  great  importance 
which  vulcanized  caoutchouc  has  attained'in  the  manufacture  of  surgical 
instruments  and  apparatus.  Herr  Leiter,  of  Vienna,  has  also  employed 
this  substance  for  the  same  purposes,  and  with  much  intelligence.  His 
instruments  are  solid,  light,  and  free  from  liability  to  deterioration ;  and 
are,  notwithstanding,  much  cheaper  than  the  same  instruments  would  be 
if  constructed  in  metal. 

One  example  will  suflftce  to  substantiate  this  assertion : 

Pravaz's  syringe  in  metal  costs  from  20  to  25  francs;  while  the  same 
instniment  in  vidc^nized  caoutchouc  can  be  delivered  to  the  trade  at  8 
or  even  at  7  francs.  The  same  makers  T^inch-pump,  with  caoutchouc 
tube,  is  ba«ed  on  a  remarkably  simple  principle. 

His  cases  of  instruments  for  operations  on  the  eyes  and  ears  and  for 
amputations  are  well  arranged,  and  his  model  of  a  resection  saw  with 
lever  handle  is  cx)mmendable  for  the  facility  with  which  the  blade  can  be 
extended. 

M.  Luer,  of  Paris,  exhibits  a  collection  remarkable  for  its  richness,  vari- 
ety and  beauty.  An  ingenious  instnunent  in  this  case  attracts  attention : 
It  is  a  sound  for  probing  gunshot  wounds,  with  an  electric  bell  which 
strikes  as  soon  as  the  probe  touches  the  metal  projectile.  If  the  firm  of 
M.  Luer  vies  with  the  largest  and  oldest  houses  of  Paris  in  the  high  fin- 
ish of  its  productions,  it  is  not  inferior  in  the  zeal  and  care  displayed  in 
maintaining  itself  on  a  level  with  the  latest  American  and  European 
inventions  in  its  class.  This  firm  excels  in  the  instruments  employed 
in  dental  surgery,  and  with  a  view  to  improvement  its  head  has  resided 
for  some  time  in  the  United  States  for  the  purpose  of  studying  this 
specialty.  In  the  Italian  gallery  Mr.  Lollin  exhibits  some  fine  instru- 
ments, among  which  an  excellent  forceps  may  be  prominently  noticed. 
Mr.  Nytrop,of  Denmark,  sends  some  very  noteworthy  herniary  bandages; 
and  Mr.  Pischel,  of  Prussia,  a  'number  of  carefiilly  constructed  instru- 
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ments,  principally  those  employed  in  the  galvano-caustic  process.  In  the 
American  gallery  the  instruments  of  Mr.  Tieman,  of  New  York,  exhib- 
ited by  Mr.  Barnes,  Surgeon-Greneral  of  the  Army  of  the  United  States 
are  distinguished  by  their  variety  and  their  approved  utility.  It  is  to 
be  regretted  that  this  branch  of  industry,  which  has  attained  so  high  a 
pitch  of  development  in  the  United  States,  is  not  more  fully  represented. 
There  is,  however,  in  the  United  States  gallery  a  splendid  coUection  of 
instruments  specially  designed  for  the  use  of  dentists,  to  which  I  have 
referred  in  my  report  on  dental  surgery. 

APPAEATUS  FOR  PUBLIC  AND  PRIVATE  HYGIENE. 

The  different  objects  that  are  treated  of  in  this  paper  belong,  if  not  to 
the  domain  of  medicine,  at  least  to  that  of  hygiene,  which  is  closely  allied 
to  it.  In  the  first  rank  of  these  articles  I  will  notice  the  bath  appa- 
ratus and  the  therapeutic  instruments  which  have  rendered  so  much  set- 
vice  to  the  lower  classes.  France  is  the  most  creditably  represented 
country  for  this  class  of  industry  in  the  whole  Exhibition.  *The  firm  of 
G.  Charles,  of  Paris,  has  exhibited  a  fine  collection  of  baths,  with  very 
ingenious  apparatus  for  heating  them,  and  their  shower  baths  and 
douches  for  the  spinal  colmnn  are  very  i)ractical.  Boiivillon,  Muller  & 
Co.  have  likewise  a  very  complete  show  of  hydrotherai>ic  apparatus 
Their  hip-baths,  with  which  any  kind  of  douche  can  be  administered,  are 
particuhirly  noticeable. 

The  firm  of  Mathieu  has  constructed  an  elegant  table  supj)lie<l  with  a 
number  of  Jets  in  such  a  manner  that  several  persons  can  separately  bn! 
simultaneously  inhale  one  of  them,  the  liquid  being  sprayed,  and  saturat 
ing  the  aii-  of  the  apartment.  M.  Lefebvre,  of  Paris,  has  designetl  an 
ingenious  portable  apparatus  for  vapor  baths  and  the  fiunigation  of 
beds  without  damping. 

The  gymnastic  apparatus  are  rare  but  they  are  very  remarkable,  and 
we  may  cite  those  sent  by  Messieurs  Bmlot  &  Vian,  of  Paris,  Mr.  Rein, 
of  London,  and  particularly  that  sent  ])y  Priin-e  Oscar  of  Sweden. 

Among  the  hygienic  apparatus  the  excellent  systems  of  ventilation  in 
the  machine  gallery  must  be  mentioned,  and  above  all  the  ventilator  \>i 
the  Palace  itself  is  very  interesting  and  remarkable,  as  api>lied  to  ibe 
aeration  of  large  public  establishments.  Subterranean  piissages  branch 
all  through  the  ground  on  which  the  Palace  is  constructed  and  converge*  w 
the  centre,  and  tlie  air  passes  into  the  galleries  through  a  nuuil>er  ii 
wooden  gratings.  This  system,  devised  by  M.  de  Mondeser,  is  based  ihj 
the  princii^le  that  when  a  stream  of  air  is  thrown  with  great*  sptMni  int4» 
a  tube  open  at  both  extremities,  it  produces  a  slow  movement  of  tin- 
whole  <'()lunin  of  air  contained  in  the  tube.  The  air  is  intrmluceil  throu^'h 
large  circular  apertures,  covered  with  iron  gratings,  by  blowing  machiiit^ 
worked  by  steam.  Before  each  aperture  streams  of  water  are  disiH*sed 
and,  carried  forward  by  the  current  of  air  they  turn  into  spray,  ^pn-^id 
about  the  inside  of  the  pipes  and  cool  the  interior  space. 


MEDICAL   AND   SUHGICAL   INSTRUMENTS   AND   APPARATUS.         9 

AETIFICIAL  LIMBS,  AETIFICIAL  EYES,  AND  BANDAGES. 

In  examining  the  galleries  devoted  to  the  instruments  and  apparatus 
treated  of  in  this  report,  the  observer  is  especially  struck  by  the  consid- 
erable progress  that  has  been  made  of  late  years  in  artificial  limbs,  both 
in  respect  to  their  natural  form  and  the  excellence  of  their  manufacture. 
The  advantages  which  have  been  rendered  to  this  class  of  indi^stry  by 
the  application  of  caoutchouc  may  here  be  particularly  noted,  and  it  is 
my  conviction  that  future  improvements  will  be  based  principally  on 
the  application  and  use  of  new  materials.  Orthoi)edic  apparatus,  and 
especially  artificial  limbs,  are  very  niunerous  at  the  Exposition  of  the 
Champ  de  Mars.  The  firm  of  Mathieu,  of  Paris,  exhibits  excellent  artifi- 
cial arms,  one  in  particular,  similar  to  that  constructed  by  them  for  the 
eminent  singer  Mr.  Roger,  whose  forearm  had  been  amputated.  With 
the  resources  at  present  at  the  disposal  of  science,  it  would  be  difficult 
to  make  a  more  complete  and  more  ingenious  article  of  this  kind.  The 
tractions  are  so  well  combined  with  the  movements  of  the  shoulder  and 
of  the  body  that  the  artificial  forearm  may  be  bent  back  to  the  shoulder, 
over  the  chest,  and  can  be  moved  backwards,  and  over  the  head.  The 
Angers  and  the  palm  move  with  fiicilit^r*  The  extreme  lightness  of  this 
apparatus  has  been  attained  by  the  combination  of  aluminum  and  steel 
with  the  lightest  wood. 

The  artificial  arms  exhibited  by  the  firm  of  Robert  and  Collin  are 
light  and  well  articulated.  Their  apparatus  emi>loyed  in  dislocations  of 
the  hip  aUows  the  patient  to  sit  down  without  inconvenience  or  pain. 

In  the  English  section  the  collection  shown  by  Mr.  Masters,  of  London, 
commands  attention  by  its  display  of  crutches  of  extreme  lightness,  and 
artificial  limbs  which  vie  with  the  most  i)erfect  productions  of  French 
manufacture. 

I  would  also  call  the  attention  of  i>ractitioners  to  the  artificial  hand, 
constructed  by  Mr.  Masters,  with  which  a  pen,  playing  cards,  &c.,  may 
be  held  This  manufacturer  also  exhibits  a  table-service  of  great  inge- 
nnity,  and  well  adapted  for  artificial  hands. 

An  artificial  foot,  made  of  cork,  for  elevating  a  short  leg,  is  a  striking 
object  in  the  show-case  of  Mr.  Norman,  of  London. 

Mr.  Leiter,  of  Vienna,  exhibits  an  excellent  apparatus  in  hardened 
caoutchouc  for  club  foot. 

The  artificial  arms  made  by  Messrs.  Selpho  &  Sons,  of  New  York,  rank 
among  the. best  productions  of  this  class.  They  possess  the  quality  of 
extreme  lightness,  and  are  of  superior  finish. 

The  artificial  legs  made  by  Mr.  Marks,  likewise  of  New  York,  are  dis- 
tinguished by  similar  qualities  5  they  are  carefully  made,  light,  and  well 
articulated. 

In  the  collection  of  the  American  societies  for  the  relief  of  the  wounded 
we  find  some  artificial  legs,  constructed  by  Dr.  Hudson,  of  New  York, 
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which  are  perhaps  the  most  successful  in  the  whole  Exhibition.  In  the 
same  class  Count  Beaumont  exhibits  some  artificial  -limbs,  the  extreme 
lightness  of  which,  and  their  cheapness,  must  commend  them  to  pablic 
notice. 

The  construction  of  artificial  eyes  has  been  much  developed  of  late 
years,  and  in  Paris,  especially,  vast  progress  has  been  made. 

Those  exhibited  by  the  manufacturers  of  the  French  metropolis,  and 
particularly  those  shown  by  M.  Coulomb  Boissonneau,  are  distinguished 
by  the  excellence  of  their  color,  which  approaches  closely  to  the  natnral 
tints.  Another  Parisian  manufactui^er  displays  a  curious  collection  of 
artificial  eyes  of  both  men  and  animals ;  and  M.  Boissonneau,  jr.,  send^ 
a  collection  which  possesses  high  scientific  interest.  This  colleetioti 
represents  the  various  pathological  conditions  of  the  cornea,  the  irw, 
and  the  crystaline  fiuid. 

While  the  construction  of  artificial  eyes  ha«  been  thus  imi)roved,  we 
must  also  in  justice  add  that,  on  the  other  hand,  the  fabrication  of 
instruments,  specially  adapted  to  the  surgical  examination  and  treat- 
ment of  the  eye,  has  made  great  advances  in  the  hands  of  certain  spe^ 
cialists,  thanks  being  due  to  the  intelligence  of  the  instrument  makers. 
MM.  Mathieu,  Galande,  Luer,  Collin  &  Robert,  of  Paris,  and  M.  Stille,  of 
Stockholm,  who  exhibit  many  pieces  of  apparatus  of  this  description, 
particularly  M.  Stille,  who  has,  in  the  Exposition  of  the  Champ  de  Mars. 
brilliantly  inaintained  his  high  reputation. 

The  majority  of  the  exhibitors  of  siu*gical  iustruments  have  disrin 
guished  th(»uiselves  by  their  designs  for  bandages,  whicli  are  occasionally 
of  great  excc^lleiice.  Some  of  these  ])ieces  of  apparatus  are  intiMidtHl  lo 
convey  a  supplementary  aid  to  surgical  operations;  othei*s — such  as  waist 
belts,  stockings — to  sustain  feeble  or  defective  parts  of  the  bo<ly.  Others 
again  must  be  c<)iisid(»red  as  api)ertaining  rather  to  the  domain  of  hy«n- 
ene  than  to  that  of  medicine  or  surgery.  In  this  pai>er,  however,  we  shall 
not  discuss  them  separately. 

The  herniary  and  conipressory  bandages  exhibited  by  M.  Charbonnier. 
of  Paris,  ])()ssess  great  tlexibility.  M.  Galante  has  constnicted  alnlomi- 
nal  belts  and  elastic  stockings  which  may  be  recommended  to  thenotitf 
of  the  medical  profession. 

The  api)aratns  and  bandages  of  ^I.  Le  Perdriel,  of  Paris,  ari\justly  heW 
in  high  estimation.  They  c()m])ress  and  sustain  the  limb  aflW't^Hl,  with- 
out any  exaggeration  of  the  i)ressiire. 

The  herniary  tnisscs  and  bandages  shown  in  the  Italian  gallerj'  an* 
very  light  and  exhibit  great  ingenuity  in  their  construction.  The  chest 
protectors  ot  Mr.  Marsden,  of  London,  merit  notice  for  tlu^ir  strength  ami 
the  good  (piality  of  their  material. 

Other  French  and  foreign  exhibitors  have  also  signalize<l  themselves 
in  this  branch  of  niannt'acture;  bnt  to  enumerate  them  woidd  be  to  cvn 
vert  this  report  into  a  lengthy  catah)gne. 
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AJ^ATOMICAL  PREPAEATIONS. 

It  would  be,  I  think,  superfluous  to  mention  here  the  great  importance 
that  should  be  attached  to  anatomical  preparations  in  the  medical  pro- 
fession and  in  the  general  study  of  the  natiii^al  sciences;  but  I  may  say 
that  very/ew  branches  of  industry  require  such  a  profound  knowledge 
of  the  chemical  properties  of  substances  as  this,  or  call  for  more  care, 
delicacy  and  precision  of  manipulation. 

Although  anatomy  is  somewhat  scantily  represented  at  the  Champ  de 
Mars,  the  specimens  are  highly  creditable  and  of  an  incontestable  import- 
ance, and  I  question  if  there  are  among  the  whole  range  of  exhibited 
objects  any  more  worthy  of  the  attention  of  medical  men.  Methods  of 
preservation  unknown  up  to  the  present  time  can  here  be  seen,  and  all 
the  pieces  are  executed  in  a  remarkably  perfect  manner. 

The  preparations  of  Dr.  Brunetti,  of  Pmlua,  must  rank  the  highest  in 
their  class  for  their  novelty  and  the  excellence  of  the  process  employed. 
His  invention  is  quite  novel,  and  I  think  is  destined  to  produce  a 
great  influence  on  the  study,  or  rather  the  teaching,  of  anatomy.  It  is  to 
be  regretted,  on  account  of  the  importance  of  the  invention,  that  this 
method  of  preservation  is  not  yet  known  to  the  public.  Thanks  to  it,  the 
membranous  linings  can  be  made  stiff  to  such  a  degree  as  to  keep  the 
primitive  form  intact.  The  color  of  the  pieces  exhibited  is  of  a  light 
gi-ay,  and  on  account  of  their  rigidness  they  can  be  cut  up  into  thin 
slices  with  more  facility  than  any  others  prepared  by  a  different  method. 
They  are  remarkably  light,  quite  inodorofas,  and,  according  to  the  invent- 
or^s  word,  remain  incorruptible.  The  small  branches  of  the  arteries,  the 
ducts  of  the  gland,  the  digestive  mucous  membrane,  and,  in  general,  the 
most  delicate  and  even  microscoi)ic  organic  parts,  are  perfectly  \isible. 

In  Dr.  Bninetti's  coUection  the  pieces  showing  the  kidney  in  its  normal 
and  its  pathologic  state  are  si)ecially  remarkable,  for  with  the  aid  of  an 
ordinary  magnifying  glass  the  most  slender  cori)uscules  of  the  cortical 
substance  can  be  easily  distinguished. 

The  anatomical  preparations  exhibited  by  Professor  H>Ttl,  of  Vienna, 
are  as  remarkable  as  those  of  the  Italian  professor,  but  from  quite  a 
different  point  of  view.  If  the  manner  of  preparing  them  is  not  entirely 
new,  they  are  at  least  prepared  with  an  astonishing  skill,  pai-ts  generally 
considered  inaccessible  to  the  scalpel  being  beautifully  dissected. 
These  pieces  are  quite  worthy  of  the  great  reputation  of  their  author. 
The  labyrinths  of  the  ear  of  difterent  mammiferous  animals  exhibited  by 
Mr.  Hyrtl  are  some  of  the  most  ciuious  and  diflicult  things  the  anato- 
mist can  prepare. 

Mr.  Telchman,  of  Cracovia,  has  exhibited  a  remarkable  collection  of 
mammiferous  skulls  which  call  for  special  attention,  from  the  exactitude 
and  licrfection  of  their  getting  up.  In  the  same  case  is  found  a  curious 
coDection  of  the  olfaetory  organs,  the  preparation  of  which  must  have 
required  an  immense  amount  of  labor  and  care.    Mr.  Tiechman  ha<!S>^\sjc^ 


12  PARIS   UNIVERSAL   EXPOSITION. 

succeeded  in  injecting  into  the  lymphatic  vessels  a  substance  that  is 
capable  of  hardening,  instead  of  the  mercury  generally  used. 

The  French  exhibitors  show  some  fine  wax-models.  M.  Talrich-8 
collection  is  very  fine,  and  there  is  a  handsome  model,  by  him,  of  the 
spinal  cord.  M.  Yasseur's  collection  is  likewise  admirable,  and  includes 
a  large  sympathetic  nerve  and  spinal  column,  very  delicately  prepared. 
M.  Auzoux,  the  indefatigable  popularizer  of  anatomy  in  France,  shows 
some  fine  pieces  of  comparative  and  clastic  anatomy. 


PART  II. 


DENTAL  SURGERY  AND  THE  MATERIAL  WHICH 

IT  EMPLOYS. 

Antiquity  of  dental  surgery— Dental  colleges  and  societies — Dental  appa- 

.  RATUS  AND  MATERIALS — ARTIFICIAL  TEETH — DeNTAL  INSTRUMENTS  AND  GOLD 

FOIL — Vulcanized  caoutchouc,  use  of  in  dental  surgery — Artificial  palates 
AND  sets  of  teeth— Anesthetic  apparatus. 

EISE  AND  PROGEESS  OF  DENTAL  SURGERY. 

Few  branches  of  science  have  oflfered  in  their  developments  a  more 
carious  and  instructive  spectacle  than  that  presented  by  the  history  of 
dentistry. 

While  its  origin  may  be  traced  to  the  ^ost  remote  epochs,  it  must  be 
admitted,  however,  that  it  remained  stationary  for  ages,  ^nd  it  may 
even  be  added  that  it  has  only  become  a  real  science  within  modem 
times,  when  an  interest  was  first  manifested  in  gathering  together  its 
scattered  traditions  and  in  connecting  buccal  operations  with  other  med- 
ical and  surgical  studies,  particularly  with  physiology  and  anatomy. 

Four  centuries  before  the  Christian  era,  Hippocrates,  relying  upon 
experiments  made  long  before  his  epoch,  recommends  the  use  of  artificial 
teeth,  and  even  teaches  the  manner  of  fastening  them  by  means  of  wire. 
Observations  of  the  same  kind  may  be  seen  in  other  ancient  authors.  In 
Egyptian  tombs  mummies  have  been  found  whose  hollow  teeth  had  been 
filled  by  an  operation  analogous  to  that  employed  at  the  present  time; 
it  is  proper  to  remark,  however,  that  it  would  be  difiicult  to  determine 
whether  this  operation  had  been  performed  during  the  lifetime  of  the 
individual  or  after  death,  at  the  time  of  embalming  the  body. 

Until  towards  the  close  of  the  18th  century  artificial  teeth  were  made 
solely  of  ivory  or  the  teeth  of  the  hippopotamus;  but,  in  1794,  a  French 
chemist  conceived  the  idea  of  manufacturing  them  of  porcelain,  and  suc- 
ceeded in  producing  some  which  were  light  and  of  a  tolerably  suitable 
grayish  tint.  From  the  time  of  this  invention  the  dental  profession  made 
remarkable  progress  in  France,  Germany,  and  England. 

A  short  time  after  the  American  Revolution,  two  practitioners,  one  an 
Englishman  and  the  other  a  Frenchman,  Robert  Woofendale  and  Dr. 
Gardette,  went  to  establish  themselves  in  the  young  republic  of  the 
United  States.  The  former  settled  at  New  York,  and  the  latter,  Dr. 
Gardette,  at  Philadelphia.  These  two  men  were  the  initiators  or  intro- 
ducers of  dental  science  and  art  in  America,  where  it  was  destined  to 
occupy  an  important  position  and  to  make  rapid  and  decisive  \^t<^^sc^sis3^ 
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At  the  close  of  the  last  century  Dr.  Hudson  of  Philadelphia  substituted, 
for  filling  hollow  teeth,  gold  leaf  instead  of  lead  used  previously. 

Indeed,  it  may  be  said  without  fear  of  contradiction  that  the  United 
States  is  the  centre  from  which  the  modem  progressive  movement  of 
dental  surgery  starts. 

The  fa<5t8  which  I  am  going  to  report  will  sustain,  I  think,  this  asser- 
tion, by  proving  that,  for  30  years  past,  nimierous  and  intelligent  eftoiU 
have  been  made  to  promote  and  maintain  that  scientific  character  and 
training  which  the  profession  of  dentistrj'  requires. 

For  this  purpose  several  special  schools  jof  dental  surgery  were  founded, 
where  those  who  intended  adopting  the  profession  received  methodical 
instruction.  The  first  school  of  this  kind  was  established  at  Baltimore 
in  1840,  and  was  legally  authorized  to  deliver  diplomas  of  competency 
to  those  who  should  follow  the  courses  and  undergo  the  required  exam- 
inations. Since  that  period  five  other  institutions  of  the  same  char- 
acter have  been  founded  in  diflesrent  States  of  the  Union.  The  one  in 
New  York  is  the  most  recent.  This  school,  founded  with  the  authority 
and  by  order  of  the  legislature  of  the  State,  in  1866,  is  to-day  entirely 
organized  and  highly  prosperous.  Distinguished  and  talented  profes- 
sors occupy  its  chairs,  and  teach  dental  histology  and  surgery,  ooa* 
parative  and  descriptive  anatomy,  pathology,  therapeutics,  chemistr>\ 
metallurgy,  as  well  as  dental  mechanism. 

This  young  faculty  is  already  rivalling  those  of  Baltimore  and  Phila- 
delphia, ^he  i)rofessors  in  all  these  schools  are  dentists,  excepting  only 
the  professors  of  chemistry  and  anatomy  in  two  of  them.  Physiolojo". 
anatomy,  materia  medica,  chemistry,  therapeutics,  and  more  esi>ei*ially 
the  ])hysi()logy  of  the  mouth,  and  buccal  surgery,  together  with  dental 
mechanism  and  metallurgy,  are  taught  in  the  annual  courses  of  thej^e 
institutions.  Like  those  of  the  faculties  of  medicine,  the  inipils  of  tht* 
New  York  faculty  receive  clinical  lessons  in  the  hospitals,  so  that  the 
diphmia  of  surgeon  dentist  delivered  by  this  collegi*  has  a  value  similiir 
to  one  coming  from  the  faculties  of  medicine,  and  the  cons<M|ueni*e  is 
that  most  of  the  graduates  of  the  school  of  dental  surgery  obtain  at  xhr 
same  time  the  diploma  of  medicine. 

Independently  of  these  si)ecial  schools,  there  exist  in  the  Unite<l  Statt^ 
numerous  societies  of  dentists;  such  as  the  Association  of  l^rooklyn,  tbt 
Odontographic  Soci(»ty  of  Pennsylvania,  the  American  Society,  that  «)f 
the  Surgeon  Dentists  of  New  York,  of  Pennsylvania,  of  Michigan  Valley, 
of  Philadeli)hia,  and  several  others. 

A  gieat  emulation  prevails  among  these  associations,  and  constant 
and  mutual  communication  contributes  powerfully  to  pnmiote  the  pnv 
gress  of  the  science  to  which  they  owe  their  origin. 

Outside  of  the  United  States  no  special  sch(K)ls  of  dental  surgerj*  exist. 
In  England,  how<»ver,  a  lively  interest  is  awakened  to  the  ni*cessity  trf' 
establishing  institutions  similar  to  the  American  sclumls;  and  lately  a 
fortiui'dte  move  has  been  made  in  this  direction.    In  1858,  a  dental  h^ 
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pital  was  founded  in  London,  which,  since  that  time,  ha«  rendered  good 
services,  thanks  to  the  zeal  of  the  practitioners  connected  with  it. 
Although  the  founders  have  had  especially  in  view  the  blessings  which 
such  an  est^iblishment  must  offer  to  the  indigent  classes,  unable  to  incur 
the  expenses  necessitated  by  ordinary  dental  operations,  the  hospital  of 
London  approximates  in  its  organization  to  the  American  schools  of 
dental  surgery  in  this  sense,  that  those  who  are  destined  for  the  profes- 
sion find  there  a  vast  field  for  investigation,  and  can  readily  avail  them- 
selves of  the  clinical  courses  which  have  been  instituted  for  their  benefit. 

Besides  this  establishment  there  are  two  associations  of  dentists  in 
England,  whose  works  are  remarkable  for  their  variety  and  solidity. 

The  Eoyal  Academy  of  Surgeons  of  Great  Britain,  actuated  by  the 
laudable  desire  of  maintaining  the  dignity  of  the  profession  of  dentistry, 
does  not  accord  the  diploma  of  surgeon  dentist  to  any  except  those  who, 
by  examination,  can  prove  their  claim  thereto,  after  having  followed 
regular  courses  in  schools  recognized  by  the  academy,  pailicularly  the 
courses  of  anatomy,  physiology,  therapeutics,  chemistry,  surgerj^,  mate- 
ria medica,  and  clinics  in  one  of  the  hospitals  of  Great  Britain. 

In  Germany,  we  find  among  the  dentists  a  scientific  ardor  and  emula- 
tion, particularly  in  the  Society  of  Dentists  of  Vienna. 

In  England,  in  the  United  States,  in  France  and  Germany,  journals 
and  reviews,  speciaUy  devoted  to  dental  science,  are  regularly  pub- 
lished, so  that  the  practitioner  can  constantly  keep  himself  au  courant 
with  the  progress  of  his  art  and  of  the  coUateral  sciences. 

The  succinct  accoimt  which  I  have  now  made  of  the  present  condition 
of  dental  surgery  and  of  the  astonishing  progress  which  has  been  realized 
in  the  last  30  years,  will  suffice,  I  think,  to  show  its  i)ractical  importance. 
Buccal  operations,  which  are  daily  made  in  the  great  cities,  such  as 
London,  Paris,  New  York,  Vienna,  Berlin,  and  Philadelphia,  may  be 
counted  by  thousands.  For  instance,  in  the  Hospital  of  Dental  Surgery 
at  London,  of  which  I  have  siK)ken,  more  than  78,000  operations  have 
been  i)erformed.  In  New  York  and  Phihulelphia  alone  more  than  1,000 
workmen  are  occupied  in  fabricating  different  objects  destined  for  the 
use  of  the  surgeon  dentist.  It  may  be  readily  imagined  that  a  science 
so  generally  applied  must  give  birth  to  niunerous  trades.  The  practi- 
tioner needs  a  large  and  varied  number  of  instruments;  he  applies 
sometimes  to  the  chemist,  sometimes  to  the  druggist,  oftener  still  to  the 
metallurgists  and  manufacturers  of  instruments.  He  employs  gold, 
platinum,  lead,  silver,  and  also,  according  to  circumstances,  aluminium, 
copper,  iron,  zinc,  and  tin;  all  these  metals  either  in  their  pure  state 
or  in  different  compositions.  For  his  instruments,  he  makes  use  the 
most  often  of  the  finest  steel;  he  needs  also  ivory,  porcelain,  caout- 
chouc, gums,  acids,  perfumes,  gases,  and  chemical  preparations.  All 
this  gives  place  to  transactions,  often  considerable,  and  whose  results 
were  necessarily  felt  at  the  Exposition  of  the  Champ  de  Mars,  where 
the  products  of  all  human  trades  were  offered  to  the  consideration  of  the 
world. 
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DENTAL  APPARATUS  AND  MATEEIAL. 

Having  been  a  member  of  the  international  jury  for  Class  11, 1  pro- 
pose in  the  present  report  to  call  attention  particularly  to  the  jmrt  of 
this  class  devoted  to  the  exhibition  of  different  objects  and  apparatus 
belonging  to  dental  surgery. 

This  special  branch  of  the  Exhibition  of  the  Champ  d6  Mars  demanded 
on  my  part  an  examination  the  more  thorough  since  the  investigatioii 
was  to  show  me  the  truth  or  falsity  of  a  principle  which  I  hitherto  had 
considered  just.  Here  is  the  question  which  I  proposed  to  myself,  and 
which  I  now  answer  negatively:  Can  or  should  the  surgeon  d^itist 
exhibit  as  an  artist  or  a  manufacturer  f  When  the  mannfiaetara 
exhibits  the  product  of  his  trade,  when  the  artisan  exposes  what  he  has 
formed  with  his  hand,  when  the  artist  exhibits  the  picture  which  he  has 
painted,  the  statue  that  he  has  sculptured,  they  all  present  to  the  appr^ 
elation  of  the  public  things  whose  merits  may  be  determined,  objects 
which  in  themselves  demonstrate  clearly  the  skill,  intelligence,  tlie 
talent  or  genius  of  their  authors.  But  what  can  the  dentist  exhiMt 
to  the  public,  to  show  in  an  incontestable  manner,  the  superiority  of  his 
operations!  Does  not  the  dentist  who  exhibits  find  himself  in  exactly 
the  same  position  as  the  surgeon  who  would  pretend  to  prove  his  pro- 
fessional superiority  by  exposing  the  leg  which  he  had  amputated  by 
the  side  of  an  artificial  one  which  he  had  furnished  to  the  i>atient! 
Even  should  a  dentist  exhibit  an  artificial  piece,  whose  every  part  wa« 
of  the  most  perfect  workmanship,  and  which  had  been  constructed  of 
the  most  advantageous  materials,  would  this  piece  prove  anything  more 
than  the  skill  of  the  workman  who  had  executed  it,  and  the  taste  of  the 
dentist  who  had  ordered  it!  That  which  it  is  essential  for  the  pub* 
lie  to  know,  and  which  can  alone  show  the  merit  of  the  exhibitor, 
remains  unknown:  what  it  is  necessary  to  know  in  reality  is,  whether 
the  apparatus  has  ever  been  fitted  to  the  mouth  of  a  patient,  and,  if  so, 
whether  the  patient  found  it  satisfactory.  I  might  say  the  same  of  all  the 
other  olyects  of  a  surgical  n.ature  exhibited  by  the  dentist,  for  it  is  not 
enough  to  expose  machoires  in  plaster,  furnished  with  artificial  teeth,  or 
indicating  operations  more  or  less  astonishing;  it  would  l>e  ne4*essarr, 
before  pronouncing  upon  the  merits  of  Wia  operator,  to  examine  the 
patient  himself  upon  whom  these  pretended  operations  were  i>erfonued, 
and  it  would  be  particularly  essential  to  know  the  final  rt^sult  of  these 
operations. 

If,  upon  the  European  continent,  most  practitioners  have  d<H*ide<l  to 
exhibit  artificial  pieces  and  specimens  of  their  operations,  it  is  not  the 
case  with  English  and  American  dentists.  We  rarely  see  them  fijraB? 
among  exhibitors,  and  in  the  pn^sent  exhibition  we  find  but  a  few  iso^ 
lated  names  of  American  and  English  dentists. 

What  is  the  reason  of  this  singular  contrast,  to  be  obs<»rve<l  l>etween 
the  jiractitioners  of  the  coutmeiwt  ^^wd  those  of  England  and  the  Uuite*! 
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States!  Why  have  the  dentists  of  the  latter  countries  admitted  the 
j>rinciple  of  the  impropriety  of  exhibiting,  while  the  practitioners  of  the 
continent  seem  to  seek  with  eagerness  every'  occasion  to  make  a  public 
display  of  their  different  products  and  artificial  pieces?  I  think  the 
reserve  of  the  English  and  American  dentists  may  be  attributed  to  the 
influence  exercised  upon  them  by  the  instruction  w^hich  they  receive  in 
the  special  schoels  of  dental  surgery;  schools  where  the  sentiment  of  the 
value  and  dignity  of  their  profession  has  been  inculcated. 

Nevertheless,  as  much  as  I  believe  the  principle,  that  dentists  should 
not  appear  among  the  exhibitors,  to  be  well-founded  and  just,  I  find  it 
quite  right  that  those  who  produce  the  material  employed  in  dental  sur- 
gery shoiUd  expose  their  products.  These  are  objects  which  bear  evi- 
dence of  their  proper  value,  without  its  being  necessary  to  resort  to 
other  researches  in  order  to  appreciate  tliem. 

But  since  dentists  have  exhibited  at  the  Champ  de  Mars,  I  shall  con- 
form to  the  established  custom  by  examining,  in  this  report,  the  objects 
which  they  have  displayed,  after  I  have  passed  in  review  the  much  more 
imx)ortant  exhibition  by  the  producers  of  dental  material. 

ARTIFICIAL  TEETH. 

Among  the  most  indispensalile  objects  for  the  surgeon  dentist,  ariifi- 
cial  teeth  take  the  first  and  foremost  rank.  To  [)roduce  or  manufacture 
good  teeth  is  an  underiaking  much  more  difficult  than  is  commonly  sup- 
posed. On  the  one  hand  it  is  necessary  that,  by  the  choice  of  the  sub- 
stances employed  in  the  manufacture,  the  teeth  should  be  of  sufficient 
solidity ;  and  on  the  other,  it  is  necessary-  that,  by  their  form,  their 
transparency  and  color,  they  should  offer  a  living  resemblance  to  the 
natural  teeth.  They  must  also  be  light,  must  resist  the  variations  of 
temi)erature  caused  by  the  heat  to  which  they  must  be  exposed,  and  be 
so  arranged  as  to  adapt  themselves  easily  to  the  different  confonnations 
of  the  maxiUaries.  To  thus  combine  grace  and  beauty  with  solidity 
and  durability  is  a  problem  which  but  few  manufacturers  have  known 
how  to  solve. 

Therefore,  practitioners  have,  up  to  a  recent  i>eriod,  willingly  inseried,  on 
account  of  their  form,  lightness,  and  color,  human  an<l  animal  teeth  in  place 
of  those  that  were  missing;  but  the  high  price  of  such  teeth, and  also  the 
facility  with  which  they  decom])ose,  together  A^ith  the  fetid  (nlor  which 
they  engender,  have  caused  their  abandonment  in  favor  of  in(»oiTui)tible 
artificial  teeth.  Teeth  have  been  made  of  the  tusks  of  the  ele])hant  and 
the  teeth  of  the  hippopotamus ;  but  as  these  also  deteriorate  easily,  the 
preference  is  now  given  to  mineral  teeth,  when  they  are  light,  solid,  and 
i^D  tinted.  Of  all  the  mineral  teeth  so  far  invented,  those  of  porcelain 
are  the  only  ones  that  combine  these  (pialities.  These  artificial  teeth 
are  comi)osed  of  two  distinct  parts — the  base  and  the  enamel.  The 
base  is  composed  ])rin(»ii)aUy  of  felds])ar,  quartz,  and  kaolin,  and  the 
enamel  is  a  composition  of  feldspar  with  some  quartz. 
2ms 
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The  quartz  used  in  the  fabrication  of  teeth  is  first  heated  to  a  white 
heat,  then  plunged  into  cold  water,  and  lastly,  reduced  by  grinding  to 
an  impalpable  powder. 

The  feld8i)ar  which  American  manufacturers  employ  in  preference  i* 
a  very  white  variety,  and  is  found  in  abundance  at  New  Bedford^  and 
in  the  en\drons  of  Philadelphia.  Like  the  quartz,  it  is  first  cxi>osed  to 
a  high  temperature  and  then  dipped  in  cold  water ;  a£ter  which  it  is 
broken  in  pieces  as  regular  as  possible.  It  is  then  separated  from 
foreign  substances,  and  the  pieces  are  reduced  to  powder  in  a  mortar,  or, 
still  better,  in  a  mill.  This  powder  is  very  fusible,  and  when  baked  with 
quailz  or  kaolin  infiltrates  itself  as  a  subtile  paste  into  the  mass  and 
renders  it  translucent.  The  kaolin  used  in  the  manufacture  of  teeth  is 
fii*st  cai'efully  washed ;  after  the  coarser  i)art  has  settled  on  the  bottom  of 
the  vessel,  the  water  charged  with  the  finer  part  is  poured  into  another 
vessel,  to  be  left  there  until  all  the  kaolin  is  deposited,  and  then  the 
water  is  thrown  oft'  and  the  precious  dust  is  dried  in  the  sun.  Sometiiu<« 
certain  varieties  of  clay,  such  as  that  found  in  the  neighborhood  of  Balti* 
more,  are  advantageously  employed  as  substitutes  for  kaolin.  In  pre- 
paring the  paste,  particularly  that  destined  for  the  enamel,  care  must  he 
taken  that  parcels  of  injurious  dust  are'not  introduced  into  the  mass. 

When  the  teeth  have  been  moulded,  they  are  placed  in  the  furnace, 
and  exposed  to  a  tempenite  heat,  which,  without  vitrifying  them,  renders 
them  »sutticiently  hard  to  receive  the  enamel.  To  enamel  teeth  well  is 
an  oi)eratiou  that  demands  great  care.  It  is  necessary  to  coninienee  bv 
removing  the  dust  carefully  with  a  very  soft  brush,  afterwards  applying' 
the  enamel,  which  must  have  the  consistence  of  a  thick  cream.  When 
it  is  desired  to  give  shaded  tints  to  an  artifi<*ial  t4H)th,  an  enamel  oi  any 
tint  whatever,  generally  yellow,  is  applied  upon  the  crown  of  the  t<K»th 
and  then  coated  with  another  layer  of  a  light  color,  taking  cart^  at  the 
same  time  to  cover  over  lightly  the  other  ])aii:s  of  the  t<M)th. 

To  give  to  teeth  of  porcelain  those  fine  shades  which  make  theni  si» 
much  in  demand  by  pnu'titioners,  ditt'erent  metallic  oxides  are  ushI. 
To  obtain,  for  instance,  a  clear  rose*  tint,  finely  devided  gold  is  addtMl  t«» 
the  mass  intended  for  the  enamel  or  tln^  ba.se;  to  have  the  bh>od-eolon'<l 
purple,  oxide  of  manganese  is  introduced ;  nnd  to  give  to  tet»th  that 
grayish  tint  with  the  blue  shade  peculiar  to  the  natural  tooth,  an  enamel 
containing  platnium  in  its  s])ongy  state  is  added. 

Of  tlnsse  ditt'erent  substances  employed  in  coloring  artificial  teeth, 
spongy  platinum,  finely  divided  gold,  and  oxide  of  titanium  an*  the  moM 
important.  By  mixing  in  ditt'erent  manners  these  three  esst»ntial  He 
ments,  almost  all  colors  and  shades  recpiired  may  be  obtained. 

Artiticial  teeth  are  manufactured  in  France,  Belgium,  Germany,  En;r 
land,  and  the  United  States,  but  it  is  in  the  two  last-mentioned  ct»untri«-^ 
that  the  greatest  excellence  and  i)erfecti<m  have  been  attained  in  thi* 
diilicult  an<l  delirate  operation. 


MEDICAL   AND   SUBGICAL   INSTRUMENTS   AND   APPARATUS.       19 

The  exhibition  of  the  Champ  de  Mars  gives  additional  evidence  of  the 
perfection  of  the  artificial  teeth  produced  in  America. 

Among  the  representatives  of  this  branch  of  industry,  Mr.  Samuel  S. 
White,  successor  of  Jones  and  White,  of  Philadelphia,  holds  the  first 
rank.  The  teeth  exhibited  by  Mr.  White  are  of  irreproachable  manu- 
facture, and  imitate  nature  in  a  remarkable  manner.  Their  smooth 
surface,  semi-op^ue  and  enamelled,  has  not  that  appearance  of  vitrifi- 
cation so  disagreeable  in  niost  artificial  teeth. 

Their  form  is  excellent :  they  preserve  the  distinct  character  not  only 
of  the  different  teeth  of  the  upper  and  lower  jaw,  but  also  of  the  right 
and  left  sides  of  the  mouth.  Their  tint  is  a  mixture  of  brown  and  yeUow 
at  the  base  and  of  bright  and  clear  enamel  on  the  sharp  part  of  the 
tooth.  They  are  at  the  same  time  light  and  solid,  and  a  long  practice 
lias  demonstrated  to  me  their  durability  and  superiority. 

The  porcelain  gum  block  teeth,  exhibited  by  this  house,  are  of  different 
sizes,  and  can  be,  ex)n8equently,  fitted  to  every  mouth.  Those  intended 
to  be  mounted  upon  hardened  caoutchouc  are  provided  with  a  hea<led 
pivot  which  prevents  them  from  being  pulled  away  from  the  base. 

Among  the  American  artificial  teeth,  those  of  Messrs.  Johnson  and 
Lund,  destined  to  be  set  on  caoutckouc,  are  distinguished  by  their  natural 
appearance. 

In  a  smaU  box,  of  modest  appearance,  may  be  seen  admirable  artificial 
teeth,  which  constitute  a  new  invention,  and  could  not  be  too  highly 
appreciated  by  practitioners.  These  are  teeth  exhibited  by  Mr.  Samuel 
S.  Stockton,  of  Philadelphia,  teeth  with  mineral  pivot-s  and  transversal 
holes,  excellent  products  of  this  house,  established  for  more  than  thirty 
years. 

Messrs.  Ash  &  Son,  of  London,  have  exhibited  artificial  teeth  that  rival 
in  many  respects  American  teeth,  of  which  they  imitate  the  enamel  and 
form,  without,  however,  entirely  attaining  the  same  perfection.  Their 
plate  teeth  especially  approximate  to  those  of  Mr.  White,  from  Philadel- 
phia, and  their  gold  foil  is  very  remarkable.  The  establishment  of  Messrs. 
Ash  renders  great  services  to  European  practitioners  by  the  considerable 
assortment  of  artificial  teeth  which  it  places  at  their  disposition. 

Messrs.  Ash  &  Son  are  entitled  to  the  gratitude  of  the  profession,  not 
only  on  account  of  the  varied  selection  which  they  offer,  but  also  because 
of  the  zeal  they  manifest  in  constantly  perfecting  their  productions. 

Among  the  French  exhibitors  MM.  Hdpital,  Poirier,  and  Billard 
have  exposed  artificial  teeth.  Those  of  M.  H6pital,  of  Paris,  imitate 
American  teeth  well  enough,  and  possess  over  them  the  advantage  of 
cheapness,  but  have  neither  their  beauty  nor  solidity. 

The  teeth  exhibited  by  Lemale,  of  London,  are  distinguished  by  their 
form  and  the  beauty  of  their  color,  and  Mr.  Crane's  artificial  teeth  made 
by  hand  are  well  worked. 
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Among  the  objects  also  exhibited  by  Mr.  White  is  a  case  of  in«tminent« 
for  dentists,  which  contains  various  articles,  including  some  excellent 
forceps.  All  these  instruments  are  as  elaborate  as  ingenious ;  they  are 
even  injured  by  a  too  great  finish,  and  a  luxurious  ornamentation  which 
seems  to  me  misplaced.  Why,  indeed;  is  it  necessary  to  ornament  with 
fine  stones  and  incrustations,  forceps,  and  other  instruments  required 
for  constant  use  by  the  dentist  t 

The  gold  foil  and  spongy  gold  of  Mr.  White  are  also  excellent  prodnc- 
tions. 

Tlie  gold  medal  accorded  to  Mr.  White  is,  in  my  opinion,  only  a  just 
recomi)ense  for  the  excellent  ser\ice8  rendered  by  his  house,  which 
employs  300  workmen,  has  more  than  100  agents  in  Euroi>e  and  the 
United  States,  and  has  received  at  home  and  abroad,  at  different  exhi- 
bitions, more  than  40  prizes  or  medals. 

As  I  have  just  mentioned  instruments  of  dental  surgerj^  and  gold  foil. 
I  add  a  few  observations  upon  these  two  articles.  The  manufactuiv 
of  instniments  of  dental  surgery  ofters  so  many  and  so  great  difficultiei* 
that  few  manufacturers  have,  up  to  the  present  time,  succeeded  in  givinp 
them  all  the  desired  i)erfection.  In  order  to  prepare  the  steel  it  is  pre- 
ferable to  employ  iron  of  Swedish  production,  and  to  give  to  the  instni 
nients  a  [)articular  temper  according  to  the  use  proposed  to  make  of  tht'iii. 
To  temper  steel  it  is  necessary  to  Urst  harden  it  as  mu<*h  as  imssihlt*. 
and  then  to  soften,  or  "draw,"  this  liardness  to  the  degret^  riMpiinHl  hv 
exposing  it  to  the  action  of  heat.  Tin*  degr(»e  of  heat  diftei-s  areonlinj: 
to  the  temper  desired  and  the  color  which  the  steel  is  toiM)ssess:  at  57i>- 
Fahrenlieit,a  steel  well  tempeivd  and  of  a  liandscmie  blue  tint  is  obtainetl: 
at  4(K)o  a  straw-colored  shade  strongly  tempered  is  secunnl. 

Among  the  instruments  used  by  the  dentist  the  forceps  form  a  sjHTi 
alty  in  which  manufa<'tiirers  rarely  excel.  ITntil  lately,  the  In-st  wen* 
productHl  in  the  United  States;  but  ^Ir.  Everard,  of  Fn*neh  origin  but 
established  at  I^ondon,  is  to  day  manufa<'tunng  foiveps  whieh  rival  th«w 
of  America.  Instruments  for  tilling  teeth  art*  most  delicate  aitirh»s,and 
their  fabrication  deman<ls  much  caution  and  attention.  T1h»v  an»  of 
varied  forms  and  temper.  Some  must  be  very  hard  in  onler  to  rut  iW 
enamel ;  some  tiexible  and  elastic  to  be  adai)texl  to  siHM'ial  castas,  whilr 
others  must  tenninate  in  tiles  or  serrated  ])oints.  Mr.  (.'hevalier,  of  NV« 
York,  Mr.  (iemerie,  of  Philadelphia,  and  several  others  in  Amerira^exir! 
in  this  kind  of  manufacture.  The  instnunents  of  dental  surgery  whi«h 
are  made  in  England  are  w<01  t(»mi)ered,  and  the  dentists'  tiles  fabriniit*'! 
by  Mr.  Stubbs,  of  Birmingham,  especially  enjoy  a  gn»at  reputation.  It 
is  proper  to  add  that,  since  tlu^  last  Universal  Ex]M>sition,  the  F'reiKh 
nuiuufacturers  have  nuide  renmrkable  progress  in  the  ]mHluction  of  <t-r 
tain  instruments  particularly  destined  for  dental  surgery.     It  may  oven 
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be  said  that  the  French  files  of  the  present  day  are  nearly  as  good  a,s  the 
English. 

The  dentists'  files  of  M.  Eomelin,  of  Paris,  are  very  well  made,  and 
deserve  to  be  recommended  to  the  attention  of  practitioners. 

As  to  the  key  covered  with  caoutchouc,  which  is  seen  in  the  show-case 
of  M.  Duchesne,  I  must  say  that  it  is  a  very  old  invention.  The  hook 
(crampon)  which  he  exhibits  is  of  a  model  similar  to  that  of  the  jaw  of  the 
American  forceps. 

M.  Gion,  dentist  of  Paris,  exhibits  an  obturator  which  appears  to  me 
to  offer  some  advantages  in  operations  upon  the  palate  in  cases  to  which 
it  is  applicable. 

The  apparatus  for  cauterizing,  presented  by  M.  Poirier,  must  offer 
serious  inconveniences  in  pnictice.  The  instruments  of  dental  surgery 
exhibited  by  M.  Ganali,  of  Pisa,  are  skilfully  wrought. 

Cadi  Eftendi,  of  Cairo,  has  also  sent  some  of  his  products  to  the  Uni- 
versal Exhibition,  but  the  surgical  instruments  which  he  offers  for  admira- 
tion are  for  the  most  part  out  of  use  to-day. 

In  dental  surgery  gold  under  different  forms  is  used,  whether  intended 
for  filling  teeth  or  for  entering  into  the  composition  of  the  many  artificial 
pieces.  For  these  pieces  the  operator  should  employ  pure  gold,  or,  at 
least,  never  any  below  18  or  20  carats.  For  filling  teeth,  spongy  and 
shredded  gold  are  often  used ;  yet  gold  leaf  is  more  frequently  resorted  to. 
Of  this  latter  there  are  several  varieties  to  be  noticed,  known  to  the  pro- 
fession as  cohesive,  adhesive,  and  non-adhesive  gold. 

The  manufacture  of  these  different  varieties  is  difficult;  for  it  is 
necessary  that  the  metal,  although  very  soft  and  malleable  under  the 
hand  of  the  operator,  should  nevertheless  offer  sufficient  resistance  and 
plasticity  to  adhere  while  cold,  to  settle  solidly  in  the  cavities,  and  adapt 
itself  regularly  to  the  sides  of  the  teeth. 

There  are  varieties  of  gold  which  are  suitable  more  particularly  for  the 
preparation  of  gold  leaf.  Gold  reputed  pure  is  not,  in  an  absolute  degree, 
^ways  so;  for  there  is  a  certain  license  in  commerce  which,  for  that  metal, 
varies  from  one  to  two  thousandth  i)arts ;  and  in  gold  commercially  pure, 
particles  of  foreign  substances,  such  as  iridium,  are  found,  which  are 
difficult  to  separate  from  the  golcL 

In  order  to  obtain  the  metal  perfectly  pure  it  is  necessary  to  precipi- 
tate the  gold  chemically  and  remelt  it  afterwards.  The  an\il  upon 
•which  the  gold  leaf  is  beaten  should  present  a  surface  perfectly  clean, 
smooth,  and  brilliant  as  that  of  a  mirror.  The  hammer  used  should 
likewise  be  clean  and  free  from  all  rust.  Otherwise,  in  beating  the  gold 
the  oxide  of  iron  would  mix  mechanically  with  the  precious  metal  and 
deprive  it  of  the  properties  which  recommend  it  to  the  use  of  the  prac- 
titioner. It  is  proper  also  to  beat  gold  in  a  well-aired  room  where  there 
is  no  dust  which  could  introduce  itself  in  the  metal.  Care  should  be 
taken  in  regard  to  the  crucibles  used  for  melting  the  metal.  They  should 
not  contain  any  traces  of  metals,  for  the  purest  gold  melted  in  detective* 
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crucibles  would  lose  something  of  its  purity.  Preserving  gold  leaf  in 
tin  cases  must  also  be  avoided,  because  they  seem  to  have  an  injarioiLH 
influence  upon  it,  rendering  it  brittle,  &c.  It  is  only  by  following  all 
these  directions  and  observing  these  precautions  that  one  may  succwfd 
in  preparing  a  gold-foil  which  will  answer  the  purposes  required. 

Mr.  Abbey,  of  Philadelphia,  sustains,  by  the  gold  leaf  which  he  exliil^ 
its,  the  old  reputation  of  his  house,  whose  products,  for  the  last  twenty 
years,  have  surpassed  all  other  manufacturer  of  the  same  nature.  Thisi 
gold  possesses  all  the  essential  qualities  for  filling  teeth  with  success, 
whether  it  is  wished  to  employ  it  without  annealing,  or  to  render  it  adhe- 
sive by  submitting  it  to  an  elevated  temperature.  It  has  great  uni- 
formity of  thickness,  tenacity,  coherence,  softness,  and  a  sufficient  due- 
tility. 

M.  Yarentrapp,  of  Frankfort,  also  exhibits  beaten  gold  which  seems  to 
me  to  be  well  prepared. 

VTTLCANIZED  CAOUTCHOUC. 

After  having  spoken  of  artificial  teeth,  of  gold  leaf,  and  some  other 
objects  exhibited  in  the  palace  of  the  Champ  de  Mars,  I  think  it  my  duty 
to  mention  a  substance  which  has  been  rapidly  brought  into  extensive 
use  in  dentistr5^,and  which  may  be  seen  in  nearly  all  the  exhibiting  caseii 
at  the  Exposition :  I  allude  to  hardened  or  vulcanized  caoutchouc.  In  a 
special  brochiue  upon  the  divscovery  of  this  substance,  and  destineil  to 
establish  my  claims  and  rights  to  i)rionty  in  the  invention,  1  explaine<l 
the  good  services  rendered  by  it  in  a  gi*eat  number  of  buccal  openitioiis. 
I  mentioned  several  cases  where  1  had  successfully  substituted  this  sul^^ 
stance  for  inferior  and  superior  maxillary  bones  broken  by  tire-arms  or 
other  weaj)ons. 

1  had  thought,  with  all  the  American  dentists,  that  artificial  pitH-e> 
oflering  the  best  conditions  of  use  and  durability  were  those  nia«le  by 
means  of  metallic  plates  and  mineral  substances,  such  as  poix-elain. 

On  my  arrival  in  Kuroj^e  1  remarked  with  suiinist*  that  in  Enjjlaiid 
and  upon  the  continent  most  dental  i)ractitioners  were  using  piiHTS  of 
bone,  of  ivory,  or  of  hipiM^jiotamus'  teeth.  First  among  the  princi]uil 
qualiti(\s  of  bone  must  rank  that  elasticity  of  fibre  very  anologous  to 
that  of  the  osseous  tissue  of  the  human  frame,  and  also  the  fact  that  its 
specific  gravity  is  less,  ren<lering  the  contact  ()f  the  pitn-es  in  1m»ih» 
softer  to  the  gums  than  a  conqmsition  of  metal  and  enamel.  These- 
truths  were  evident  beyond  all  (pu'stion,  yet  at  the  same  time  1  wiis 
compellcnl  to  notit^e  faults  and  defects  in  its  use  which  seemeil  t<»  nn>iv 
than  counterbalance  its  advantages.  A  set  of  teeth  hi  bone^attacknl  l»v 
the  salivary  siHTetions,  s<M)n  changt\s  color;  the  substanct*  deconiiM>s«*N 
is  attected  injuriously,  and  nmst  be  fre<iuently  replactnl. 

A  comparative  study  of  tin*  advantag(*s  and  inconveniences  of  thex-     | 
two  systems  of  artiticial  work  dt»tennined  me  to  institute,  in  the  ini4*n'>t 
of  Iiunianity,  a  sevici^k  ot  i^x\wv\u\ents  tending  to  the  disctivery  «if  some 
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mnterial  which,  uniting  the  a<lvantage8  of  the  two  systems,  shonhl  offer 
a  permanent  resistance  to  the  action  of  the  fluids  of  the  mouth,  whilc^at 
the  same  time  it  shoukl  possess  the  liglitness  and  elasticity  of  bone  in  its 
natural  state.  One  of  the  substances  to  which  my  examination  soon  led 
me  was  caoutchouc.  I  then  sought  with  perseverance  the  means  of  modi- 
fying its  color  and  elasticity. 

Not  knowing  then,  as  I  do  not  know  to-day,  whether  researches  similar 
to  my  own  had  ever  been  made,  I  devoted  to  these  studies  the  first  part  of 
the  yea,r  1848,  profiting  in  that  manner  by  the  leisure  which  the  events  of 
that  period^  gave  me. 

Knowing  previously  that  sulphur  is  but  very  little  modified  or  decom- 
posed in  the  mouth,  the  knowledge  of  this  fact  led  me  soon,  by  a  very 
natural  induction,  to  the  idea  of  combining  the  caoutchouc  with  sulphur. 
After  different  exi)eriment«  I  thought  of  the  application  of  dry^  heat,  and 
8ucc/ee<led  in  obtaining  a  substance  hard,  black,  and  jwssessing  the  elastic 
properties  of  horn.  One  of  the  first  specimens  was  at  that  time  carefully 
placed  by  the  inventor  in  his  secretary  with  the  inscription :  "  I  am  seek- 
ing for  ivory;  I  find  ebony.''  Later,  by  employing  moist  heat,  then  steam 
or  vapor,  I  obtained  still  more  satisfaetory'  results.  In  a  word,  the  speci- 
mens of  the  composition  which  I  finally  succeeded  in  producing  were  in 
every  particular  similar  to  the  vulcanized  caoutchouc  used  to-day;  the 
color  alone  was  not  so  brilliant,  and  this  defect  T  sought  to  correct  from 
that  time  by  the  employment  of  different  coloring  substances. 

From  1848 1  cx>ntinued  my  experiments  in  order  to  make  advantageous 
nne  of  caoutchouc  in  dental  surgery.  The  discovery  of  caoutchouc, 
although  comparatively  recent,  has  nevertheless  rendered  surgical  oi>era- 
tions  easier,  which,  before  this  discovery,  offered  remarkable  difficulties. 
In  my  opinion,  this  substance  is  advantageously  used  when  the  molar 
teeth  are  to  be  very  high,  in  a  set  for  both  jaws;  then  especially  when 
the  alveolar  absorption  has  been  very  considerable  in  the  under  jaw; 
and,  lastly,  when,  by  reason  of  this  absorption,  it  has  become  necessary 
to  remodel  and  to  restore  the  primitive  conformation  of  the  mouth  and 
face.  The  use  of  ca^mtchouc  is  likewise  advantageous  when,  on  account 
of  wounds  or  surgical  oi>erations,a  fragment  of  bone  has  been  carried  off 
or  removed  and  it  is  necessary-  to  remedy  this  defect  by  artificial  means. 

There  are  still  other  cases  where  the  use  of  hardened  caoutchouc  has 
given  results  which,  I  believe,  could  not  have  been  obtained  by  emi)loy- 
Ing  any  other  substance;  those  cases  particularly  where,  the  bone  having 
been  fractured,  it  is  necessary  for  the  operator  to  replace  it  with  a  sub- 
stance ha\ing  the  consistency  of  bone,  in  order  to  giA^e  a  sufficient  protect  icm 
and  support  to  the  soft  parts.  Immediately  after  the  Crimean  war  I  had 
occasion  to  attend  several  French  and  Kussian  officers  wounded  at 
Sebastopol.  The  left  part  of  the  lower  jaw  of  one  of  these  wounded 
Frenchmen  had  been  entirely  fractured,  and  a  large  jwrtion  of  the  bone 
lost.     I  substituted  a  preparation  in  caxmtchouc  for  the  maxillary  bone; 

'  The  revolution  of  February,  I84tt. 
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and,  owing  to  the  facility  with  which  this  substance  is  adapted  to  every 
form,  I  succeeded  entirely  in  restoring  the  damaged  part,  and  in  reuder- 
ing  to  the  face  its  original  form. 

A  similar  but  more  serious  ca^e  was  presented  during  the  Italian  war, 
after  the  battle  of  Solferino.  While  I  was  visiting  the  hosi>itahi  upuu 
the  field  of  operations  my  attention  was  called  by  the  Minister  oi  Wair 
to  an  officer  whose  maxillary  bone  of  the  u])per  jaw  had  been  completely 
carried  away  by  a  ball.  His  condition,  at  first  alarming,  improved  after- 
wards ;  but  the  natuie  of  the  wound  prevented  him  Irom  speaking.  After 
the  cicatrization  of  the  wound  L  applied  an  apparatuis  in  caoutciMNie 
which,  supplying  the  place  of  the  maxillarj^  bone,  gave  to  the  face  it* 
natund  foim,  ol!ered  a  protection  to  the  soft  x)artH,  and  restored  to  the 
wounded  man  the  power  of  speaking.  Many  other  analogous  cases  hav- 
ing come  under  my  observation  I  have  been  enabled  ver>'  often  to  employ 
hardened  caoutchouc  with  success. 

Still  more  recently  1  had  occasion  to  perform  an  operation  similar  to 
the  one  I  have  just  cited.  During  the  last  Polish  insun*eirtiou  a  Kussinu 
general,  well  known,  had  his  jaw  badly  shattered  by  a  sabre  cut.  lii 
this  case  again  I  succeeded  in  replacing  the  maxillary  bone  by  an  apiwm- 
tus  in  caoutchouc,  giving  the  face  its  original  form,  and  at  the  same  time 
restoring  to  the  patient  the  power  of  speech. 

An  application  of  hardened  caoutchouc  not  less  fortunate  has  al8c»  Xteen 
made  in  the  United  States.  It  is  remembered  that  at  the  time  of  the 
assassination  of  President  Lincoln,  Mr.  Seward,  SecTetary  of  State,  wa> 
also  the  vic^tiin  of  an  odi(ms  attack.  He  had  the  jaw  bix>ken  bv  the  ami 
of  the  assassin.  After  numerous  endeavors  without  Siitisfactory  results, 
the  jaw  was  at  la.st  successfully  restored  by  the  application  of  an  apitani 
tus  in  caoutchouc. 

One  of  the  essential  advantages  of  this  substance^ — an  advautajre 
which  cannot  be  too  highly  a])preciated  in  a  surgical  |H>int  of  view — is 
that  one  may  give  to  it  hardness  or  elasticity,  iiccording  to  the  dejnw 
of  heat  to  which  it  is  ex])osed.  It  is  j)roper  also  to  ivnmrk  that  it  b*  an 
inoxidizable  and  incorruptible  substance,  and  constHpiently  ivmaius 
unaltered  by  the  contact  of  the  fl(»sh,  which  it  dm*s  not  irritate  or 
envenom  like  most  of  the  metallic  a])i)aratus  formerly  employtHl.  We 
cannot  too  highly  praise  the  fortunate  api>lication  made  of  it  by  a  gnat 
number  of  surgeons,  especially  in  America,  where  this  sul>stant*e  is  cou 
stantly  employed  for  the  nuinufa(*ture  of  artificial  i)ieces.  In  tliesc^last  • 
mentioned  cases  hardened  caoutchouc  recommends  itself  by  a  new  pn»|^ 
erty  in  addition  to  the  many  others  it  i)ossesst»s:  that  of  l)eing  easih 
mixed  with  coloring  matters  so  as  to  accpiii^e  the  ap|)earance  of  tli^sb. 
IVhen  colored  in  this  manner  an  artificial  dental  piece  may  be  made  ot  it. 
or  it  may  hv  substituted,  with  excellent  results,  for  some  soft  part,  dam- 
ag<Ml  or  defective. 

The  dark  brown  caoutchouc,  hardened,  is  a  comixmnd  of  iti^  of  caout 
cIjouc*  and  'X\^  ot  sv\\v\vuv,  t\>Y  tlve  red  color,  44  parts  of  caoutchour,  t: 
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of  sulphur,  and  23  of  vermilion  are  employed;  to  obtain  ligliter  or 
darker  shades,  zinc  and  earthy  substances  are  added,  according  to  cir- 
cumstances. 

Another  quality  which  recommends  the  hardened  caoutchouc  to  the 
surgeon's  attention,  in  special  and  difficult  cases,  is  the  property  it 
has  of  taking,  by  a  proper  moulding,  the  exa<it  form  of  the  bones  or 
parts  proposed  to  be  replaced.  All  these  proi)ertiei^  of  caoutchouc  have 
made  of  it  an  excellent  substance  for  preparing  artificial  palates.  They 
were  at  first  mtide  with  soft  caoutchouc;  but  recently,  and  especially 
through  the  initiative  of  Dr.  Bogue,  of  the  United  States,  the  lower 
part — that  is  to  say,  the  principal  part — is  composed  now  of  hai'dened 
caoutchouc  and  the  upper  of  the  ordinary  substance. 

These  are  the  principal  advantages  gained  by  the  use  of  artificial 
pieces  of  hardened  caoutchouc.  Constantly  occupied  for  many  years  in 
perfecting  the  application  of  this  substance  to  buccal  surgery,  I  was 
curious  to  see  what  were  the  improvements  made  in  this  material  since 
the  day  when  first  I  had  the  idea  of  applying  it  to  dental  oi)erations. 

I  will  say  that,  after  an  attentive  examination,  I  have  not  been  able 
to  discx)ver  any  striking  modifications  in  the  comi)osition  of  the  sub- 
stance, but  it  cannot  be  denied  that  some  progress  has  been  made  in  its 
coloring.  All  those  who  have  been  able  to  satisfy  themselves  of  the 
blessings  that  the  discoveiy  of  this  substance  has  guaranteed  to  all 
classes  of  society  must  feel  gratified  in  remarking  that,  except  a  few 
unprogressive  or  obstinate  practitioners,  all  the  dentists,  to-day,  use  har- 
dened caoutchouc  either  to  replace  bones  or  soft  parts  of  the  mouth,  or 
to  serve  as  the  base  for  artificial  teeth. 

ARTIFICIAL  PALATES  AND  SETS  OF  TEETH. 

In  many  show-windows  are  found  specimens  of  remarkable  opera- 
tions, but  the  more  astonishing  I  find  the  models  exhibited,  the  more 
I)eri)lexed  am  I  to  judge  them.  To  substitute  artificial  pieces  in  place 
of  maxillarj'  bones,  to  rectify  defects  of  the  mouth  and  jaw,  are  delicate 
and  difficult  operations,  but  to  judge  them  it  is  not  enough  to  examine 
attentively  the  jaw  exx)osed  upon  which  the  dentist  has  operated.  It 
would  be  indispensable  to  know  whether  these  difficidt  operations  were 
timely  and  satisfactoiy,  whether  they  accomplished  the  end  desired,  and, 
in  a  word,  whether  the  patient  has  had  cause  to  congratulate  himself  upon 
the  result  of  the  operations  which  he  has  undergone.  Therefore  I  repeat 
that  in  the  presence  of  these  facts  no  opinion  as  to  the  merit  or  success 
of  the  operation  can  be  fonned. 

MM.  Jacowski  and  Debray  have  exhibited  specimens  of  operations 
where  the  maxillary  bone  has  been  substituted  by  hardened  caoutchouc, 
and  M.  Debray,  of  Paris,  has  placed  in  his  exhibiting  case  a  good  piece 
of  vulcanized  caoutchouc,  replacing  the  maxillary  boue. 
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M.  Prcterre,  of  Paris,  has  exhibited  numerous  set«  of  teeth  and  ani 
fieial  palates,  as  well  as  buccal  pieces,  very  well  assorted. 

The  artificial  pieces  exliibited  by  M.  Dejardin  present  a  great  similarity 
to  those  of  M.  Preterre. 

Mr.  Nink  also  has  produced  some  good  pieces  in  hardened  caoutchouc 

Mr.  Weber,  of  Paris,  exhibits  specimens  of  black  caoutchouc,  which, 
being  x)repared  without  coloring  matter,  is  lighter,  more  durable,  and 
elastic.  His  preparation,  which  he  furnishes  to  practitioners  at  moderate 
prices,  is  of  great  service. 

M.  Paul  Boyer  has  exhibited  artificial  pieces  like  most  of  his  confreiw 
of  Paris.  He  has  also  added  to  his  collection  machine  tools  of  his  inven- 
tion. His  air-tight  furnace  for  warming,  without  explosion,  the  earthen 
vessels  fmouflesj  which  serve  to  receive  the  caoutchouc  during  the  pn> 
cess  of  vulcanizing,  is  without  doubt  a  very  ingenioius  apparatus  but,  1 
fear,  will  not  render  to  the  practitioner  the  services  expect^  by  the 
inventor. 

The  artificial  pieces  of  Duchesne,  in  gold  and  caoutchouc,  are  superior 
to  many  other  exposed  in  neighboring  cases. 

M.  Eouy  exhibits  pieces  carefully  made;  still  there  are  too  many 
embellishments  in  his  artificial  preparations.  What  is  the  good  of  earv 
ing  or  covering  with  ornamentel  incrustations  pieces  which  should  be, on 
the  contrary,  very  simple  and  plain,  since  they  are  to  come  in  contai-t 
w  itu  thi>  soft  parts  of  the  mouth  f 

But  what  is  the  object  of  the  exhil^ition  by  ]\r.  Trousseau,  of  Rennet. 
edit4)r  in  chief  of  a  journal  (the  Abeille)  devoted  t4>  dental  sur^ren  f 
I  «iii  astoiiislied,  I  confess,  tliat  tlie  chief  editor  of  a  journal  pretenilinj: 
to  be  scientific  should  determine  to  exhibit. 

As  to  the  dentists  of  (lermany,  Austria,  Belgium  anil  Spain,  the  priv 
dncts  which  they  exhibit  arc  in  no  res])ect  sui)erior  to  thost^  of  tht-ir 
French  (confreres. 

Mr.  Ebernian,  of  Prague,  and  Mr.  Pettermann,  of  Vienna,  exhibit  simit^ 
artificial  pieces  which,  although  heavy,  are  of  a  tolerably  fine  api>eanimr. 
The  dental  board  exhibited  by  Mr.  Antoine  Bouscjuet,  of  Valenria.  in 
Spain,  pn^sents  nothing  striking;  and  the  artificial  work  of  Mr.  Fur 
tado,  of  Portugal,  altliongh  pretty,  is  not  sui)erior  to  many  similar  pn^ 
duct  ions. 

Mr.  (lenotte,  of  Brussels,  shows  sets  of  teeth  without  springs,  Avliidi 
api)ear  to  be  of  good  constnu^tion. 

Mr.  Moore  and  Mr.  Allen  are  among  the  small  number  of  the  dentist> 
of  Amenca  who  decided  to  exhibit. 

The  teeth  filk'd  with  gohl  by  Mr.  M<K)r(»  do  not  constitute  a  new  ai>j»lH 
cation. 

Mr.  Alh^n,  of  New  York,  shows  pieces  of  continuous  gums  which.  h:iv 
injjc  to  be  ])ut  upon  platinum,  become  heavy,  but  are  inconii)aniMy  tbv 
most  beautiful  pieces  exhibited. 
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AI^STHETIC  APPAEATUS. 

In  painful  operations  the  surgeon  dentist  willingly  employs  anesthetic 
agents. 

Among  these,  ether  and  chloroform  have  been  until  lately  the  most 
often  employed.  Ether  produces  upon  the  nervous  system  an  action  sim- 
ilar to  that  of  narcotics,  while  the  insensibility  determined  or  effected  by 
chloroform  is  largely  the  result  of  a  suspension  of  the  respirat^jry  func- 
tion. The  inhalation  of  ether  and  of  chloroform  often  causes  serious 
consequences,  and  sometimes  produces  the  death  of  the  patient  to  whom 
it  is  administered.  Consequently  surgeons,  and  more  particularly  those  of 
the  United  States,  have  carefully  sought  some  other  substance  capable  of 
producing  local  or  general  anesthesia  and  free  from  the  dangers  incurred 
by  the  use  of  ether  and  chloroform. 

I  have  observed  in  the  United  States  collection  in  the  Exposition  of 
the  Soci^t6  de  Secours  aux  Blesses  an  apparatus  for  the  production  and 
administration  of  nitrous  oxide  gas,  exhibited  by  Dr.  J.  Q.  Colton, 
of  New  York.  It  is  but  just  to  observe  that  through  the  eflForts  and 
researches  of  Dr.  Colton,  the  attention  of  surgeons  has  recently  been 
directed  to  the  protoxide  of  azote  or  nitrous  oxide  gas.  To  Horace 
Wells,  an  American  dentist,  belongs  the  credit  of  having  first  demon- 
strated the  anesthetic  properties  of  this  gas,  several  of  whose  peculiar 
qualities  had  been  previously  discovered  by  the  celebrated  Englisii  chem- 
ist Humphrey  Davy. 

But  the  discovery  soon  aftet  of  the  same  properties  in  ether  caused 
the  really  original  discovery  of  Wells  to  be  quite  forgotten  until  Dr. 
Colton  had  re-established  by  thousands  of  experiments  the  superiority  of 
the  protoxide  of  nitrogen  gas  over  other  anesthetics  in  dental  surgery, 
jMirticularly  in  oi)erations  which  may  be  i^romptly  eftected.  The  ga«  has 
recently  been  even  employed  with  success  in  Paris  under  my  own  direc- 
tion, in  the  gravest  surgical  operations.  The  protoxide  of  nitrogen,  com- 
posed of  36.4  of  oxygen  and  63.6  of  azote,  can  be  inhaled  without  any 
danger,  when  it  is  perfectly  piu^e,  and  while  breathing  it,  one  feels  more 
or  less  its  agreeable  sensations.  Much  and  ingenious  apparatus  has  been 
constructed  in  America  for  the  prepai'ation  and  inhalation  of  this  valua- 
ble anesthetical  substance. 

M.  Duchesne  exposes  apparatus  for  local  anesthesia  which  appeared 
to  me  ingenious  and  well  prepared.  I  must  add,  however,  that  M. 
Favre,  of  Paris,  manufacturer  of  surgical  instniments,  claims  priority 
in  the  invention ;  and,  besides,  this  instrument  appears  to  be  a  modifica- 
tion of  Richardson's,  of  London. 

There  is  still  a  large  number  of  exhibitions  made  by  dentists  at  the 
Champ  de  Mars,  which  I  have  failed  to  mention;  it  would  be  superfluous 
enumerate  all,  as  the  objects  which  they  expose  do  not  offer  any  notable 
differences.  Here  and  there  are  samples  of  operations  more  or  less 
authentic,  and  ever}- where  artificial  teeth  set  with  more  or  less  elegance  \ 
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everywhere  boxes  and  bottles  containing  marvellous  powders  and  watit? 
whose  virtues  it  is  impossible  for  me  to  state,  but  there  is  seldoA  aiy 
important  discovery  destined  to  promote  the  progress  of  dental  science. 

While  declaring  myself  incomi>etent  to  render  a  judgment  uiMin  tbc 
powders  and  elixirs,  which  I  have  not  been  able  to  examine  closely.  1 
am  far  from  denying  the  great  importance  of  these  articles  in  the  prac- 
tice of  dentistry.  The  hygiene  of  the  mouth  is  an  essential  thing  for 
the  preser\'ation  of  the  teeth,  and,  consequently,  of  the  health  in  genenil 

The  production  of  dentifrices  and  elixirs  has  lately  develoi>ed  rapitlly, 
particularly  at  Paris,  where  it  has  attained  considerable  importance^ 
by  reason  of  the  quality  of  alcohol  prepared  in  France  and  the  abund- 
ance of  the  article  in  the  markets.  In  the  manufacture  of  elixirs  and 
tooth-i)owders  one  should  have  in  .view  the  employment  of  snitabk 
medicinal  substances  concealed  by  materials  fragrant  and  agreeable  to 
the  taste. 

So  long  as  manufacturers  do  not  disregard  this  principle,  one  should^ 
for  the  sake  of  hygiene,  encourage  rather  than  impede  this  trade. 

Such  is  the  dentist's  exhibition  at  the  Champ  de  Mars.  I  think  that 
all  those  who  study  it  carefully  will  agree  with  me  in  expressing  tbf 
opinion  announced  at  the  commencement  of  this  report,  viz :  that  the 
dentist  has  no  more  reason  or  claim  to  api)ear  among  the  exhibitors  than 
the  physician  or  surgeon. 

Perhaps  this  report  may  also  have  shown  how  numeix)us  and  intend 
ing  are  tlie  trades  connected  with  dental  scrience.  If  it  has  aii*unipliKhed 
this  much  1  shall  have  fully  attained  the  end  which  1  had  proiKised. 


PAKT  III. 


AMBULANCE  AND  SANITARY  MATERIEL. 

bfBOLANCE  SERVICE  OP    ARMIES— TRANSPORTATION  OP  THE  WOUNDED— TRANSPORTA- 
TION OP  MEDICINES  AND  SUPPLIES— HOSPITALS ;   TENTS;  MODELS  AND  PLANS;   PUR- 

viTURE — Surgical  instruments  and  apparatus — Sanitary  supplies — Miscella- 
neous— Hospital  tents— Historical. 

AMBULANCE  SERVICE  OF  ARMIES. 

Tlie  exhibit  made  at  the  Exposition  of  the  material  connected  with  the 
Eimbulane«  service  of  armies  is  particularly  complete  and  interesting. 
Bovemments  and  Soci^t^s  de  Seconrs,  stimulated  by  a  generous  rivalry, 
[)r  actuated  by  the  purer  purpose  of  contributing  something  which  might 
aerve  to  ameliorate  the  condition  of  the  wounded  and  the  suffering,  have 
united  their  efforts  in  the  service  of  a  common  and  himiane  cause. 

In  the  American  department  this  material  has  not  only  been  well 
represented,  but  surpasses,  both  in  value  and  extent,  any  similar  collec- 
tion in  the  Exposition. 

That  this  most  gratifying  result  has  been  reached  must  be  ascribed  to 
some  extent  to  the  action  of  the  Medical  Bureau  at  Washington,  a  repre- 
sentative selection  of  the  most  important  materiel  in  its  possession  hav- 
ing been  carefully  prepared  by  Surgeon  General  Barnes,  and  forwarded 
to  Paris.  It  is  to  be  regretted,  however,  that  this  valuable  of&cial  contri- 
bution, disconnected  at  the  commencement  from  everything  of  the  same 
class,  whether  coming  from  the  United  States  or  elsewhere  —  and  itself 
broken  up  and  scattered  over  various  portions  of  the  palace  and  the 
park — has  been  so  greatly  overlooked  and  unappreciated. 

As  perhaps  was  to  have  been  expected,  almost  nothing  has  been  sent 
by  inventors  or  private  individuals.  It  was  in  anticipation  of  this — and 
impressed  with  the  importance  of  having  a  creditable  exhibition  in  a 
department  which  to  me  had  long  possessed  a  peculiar  and  absorbing 
interest,  and  to  which  I  felt  confident  the  United  States,  after  a  recent 
and  extensive  exi>erience,  could  furnish  most  important  contributions — 
that  I  proposed  to  form  the  collection  which  bears  my  name. 

If  the  idea,  as  time  passed,  reached  a  fuller  development  and  was 
ultimately  crowned  with  more  of  success  and  honor  than  I  had  at  first 
hoped  for,  it  must  be  attributed  less  to  any  personal  effort  of  my  own 
than  to  the  largeness  of  the  field,  the  richness  of  the  materials,  and  the 
revival  again  in  the  memories  of  men  of  those  glorious  chaiities  which — 
through  the  long  and  weary  years  of  a  desolating  war,  unfaltering  fcQ\x\. 
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first  to  last — were  ever  present  with  the  American  soldier,  in  sumiD? 
and  in  winter,  on  the  rivers  and  by  the  sea,  on  the  battlefield  and  ii 
prison,  in  victory  and  in  defeat. 

The  Grand  Prix  WHonneur  awarded  to  the  collection,  as  representing: 
the  work  of  the  United  States  Sanitarj^  Commission,  was  the  highest 
expression  of  estimation  which  it  was  possible  for  the  Imperial  Commission 
to  give,  but  it  can  furnish  a  very  inii)erfect  idea  of  the  value  of  the  col- 
lection itself,  or  the  great  influence  which  it  has  had  and  will  have  both 
morally  and  materially  upon  the  hospital  service  of  European  armies. 
The  practicability  of  admitting  upon  the  battlefield  volunteer  aid,  of 
securing  for  the  sick  and  wounded  a  more  generous  treatment,  of  realiz- 
ing in  a  large  measure  those  humane  sentiments  which  so  distinctively 
characterize  our  civilization,  have  received  from  it  a  new  and  forcible 
exi)ression. 

Pla<;ed  with  the  ambulance  materiel  of  nearly  the  whole  world  under 
the  flag  of  the  SocicU  de  Secours  aux  Blesses  MiUtaireaj  it  has  been  made 
during  the  past  summer  the  subject  of  a  most  serious  and  exhanstin*: 
study ;  and  it  is  with  no  little  feeling  of  national  pride  that  I  have  seen 
American  ambulances,  medicine  wagons,  tents,  plans  for  military  hos- 
pitals ;  in  fact,  those  things  most  essential  to  the  sanitary  service,  snb- 
jected  to  the  severest  tests,  and  finally  acknowledged  and  accepte<l  as 
in  principle  the  best  of  their  kind. 

Tlie  number  of  dift'erent  articles  exhibited  in  this  section  of  (^lass  11 
is  so  gieat  that  simple  descriptions  of  each  would  till  a  s])ace  many  tinu^s 
larger  tlian  I  have  assigned  for  my  whole  report.  It  will  tberefon*  In- 
only  possible  for  me  to  name  the  articles  exhibited,  i>rest»ntin«r  mh-Ii 
general  descriptions  and  observations  as  may  seem  necessary  in  view  of 
important  i>rinciplesor  s])ecial  merits,  at  the  end  of  each  category,  whiib 
for  the  sak(»  of  convenience  I  have  constructed,  although  i)erhai»s  some 
what  arbitrarily. 

TRANSPORTATION  OF  THP]  WOUNDED. 

1  Anilmhuice,  AVhcoling;  Surgeon  General  Barnes. 

2  Ambulance,  Rucker;  Surgeon  (leneral  Barnes. 

3  Ambulance,  Wheeling,  iminoved. 
Ambulance,  Perot ;  Evans  collection. 

4  Ambulance,  RuckcT  Brainard  ;  Evans  collection. 

5  Ambulance,  Howard;  Evans  collection. 

i}  Ambulance,  Pliiladelpbia  Fire  C(mi]»any ;  Evans  collection. 

7  Ambulance,  Evans;  Evans  collection. 

1  ]Mo(lelof  railway  ambulance  orhospital  car,  Harris;  Evans  colltHtiuii. 

1   Horse  litter.  Woodcock  ;  Evans  collecticm. 

1  WlHM'led  hand-litter;  Surgeon  (ieneral  Barnes. 

L*  (\»mbined  wheeled  litter  and  fracture  bed,  Langer;  Evans  ccdU^ctiou. 

1  Hand  litter,  United  States  Army;  Surgeon  General  Barnes. 
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2  Hand  litters,  United  States  Army;  Evans  collection. 

3  Hand  litters,  Howard ;  Evans  collection. 

4  Hand  litters,  Stevens  and  Son;  Evans  collectioE. 

5  Hand  litters,  Railway  ambulance ;  Evans  collection. 

6  Hand  litters,  Evans ;  Evans  collection. 

That  the  American  ambulances  are  superior  to  all  others  exhibited  has 
been  generally  conceded  by  the  most  competent  European  critics. 

Their  principal  merit  is  lightness,  the  heaviest  weighing  not  over 
1,300  lbs.,  while  the  average  weight  of  European  two-horse  ambulances 
is  about  2,000  lbs. 

That  lightness  is  not  incompatible  with  sufficient  strength  is  clearly 
demonstrated  by  the  condition  of  the  Wlieeling  ambulance  exhibited  by 
Surgeon  GeneraJ  Barnes,  it  having  borne  the  brunt  of  a  long  campaign 
with  but  little  apparent  injury. 

Another  excellence  common  to  all  the  American  ambulances  is  to  be 
fbuiid  in  their  covering  of  enamelled  cloth  or  cotton  duck,  which,  adding 
but  little  to  the  weight  of  the  carriage,  is  sufficiently  imx)ermeable  to 
rain,  and  renders  a  free  and  abundant  supply  of  air  always  possible. 
Nearly  all  the  European  ambulances  have  wooden  sides,  ends  and  tops; 
in  a  word,  are  closed  omnibuses. 

The  chief  objection  urged  against  all  the  American  ambulances,  except 
No.  7,  is  the  difficult^'  of  turning  them,  on  account  of  the  height  of  the 
forward  wheels.  This  objection  is  one  more  apparent  in  Euroi>e  than  in 
the  United  States,  where  an  easy  draught  seems  to  be  more  readily 
obtained  by  increasing  the  height  of  the  wheels,  than  by  diminishing 
the  badness  of  the  roads.  Still  the  objection  is  unquestionably  a  valid 
one. 

Of  the  ambulances  coming  from  the  United  States,  the  one  made  by 
Dr.  Benjamin  Howard,  of  New  York,  has  been  most  highly  commended. 
It  has  received  an  honorable  mention  from  the  Imperial  Commission,  and 
a  silver  medal  (the  highest  i)rize  awarded)  from  the  special  jury  appointed 
by  the  Society  de  Seconrs  aux  Blesses. 

Howard's  ambulance  is  .designed  to  carry  two  persons  recumbent  and 
t^i'^o  sitting,  or  eight  sitting,  besides  the  driver. 

The  mattresses  to  be  used  as  stretchers  slide  easily  into  the  carriage 
on  rollers  secured  to  a  frame-work  supported  by  inferior  and  lateral 
springs.    The  seats  also  rest  on  the  same  frame-work. 

The  ambulances  constructed  on  the  Kucker  plan  are  capable  of  carry- 
ing four  men  recumbent.  Whether  the  interior  arrangement  emi)loyed 
in  these  ambulances  for  the  transportation  of  four  recumbent  be  approved 
or  not,  it  is  unquestionable  that  the  end  sought  is  a  most  desirable 
one.  Where  but  two  men  can  be  carried  in  an  ambulance  lying  down, 
the  waste  of  force  in  wagons,  horses  and  men,  must  always  be  great.  In 
most  European  armies  it  is  actually  enormous,  since  always,  except  on 
well-constructed  roads,  three  or  four  horses  are  needed  for  each  ambu- 
lance. 
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Locati,  of  Turin,  has  endeavored  to  remedy  this  difficulty,  and  exhibitti 
an  ambulance  used  in  the  Tyrol  during  the  recent  Austro-Italian  vir. 
which  can  carry  five  lying  down,  but  the  wagon,  aside  from  being  t4w 
complicated  for  general  use,  defeats  its  own  end  by  being  so  heavy  as  to 
require  the  use  of  four  or  more  hoi^es. 

Ambulance  No.  7  (the  Evans  ambulance)  was  constructed  with  tlie 
piupose  of  uniting  a  possible  capacity  for  four  recumbent,  with  hght- 
ness,  easiness  of  movement,  facility  of  loading  and  unloading^  and  aiiii- 
plicity.  It  was  however  not  finished  luitil  the  last  of  August,  so  laU*  as 
to  be  even  hors  de  concours  in  the  competition  for  the  special  prizes  offered 
for  the  best  timbulances  by  the  Soci^t^  de  Secours  aux  Bless^  Never- 
theless such  were  its  considered  merits,  that  the  jury  of  the  society  saw 
tit  to  award  to  it  a  second  prize  of  500  francs,  accomx)anied  with  an 
expression  of  regret  that  they  were  unable,  in  view  of  the  fixed  eonditioD 
of  the  caticoursj  to  award  to  it  the  first  prize. 

This  ambulance  can  carry  ten  persons  seated,  besides  the  driver  and 
one  or  two  attendants,  or  four  l>ing  down  and  two  seated,  besides  the 
driver  and  one  or  two  attendants.  The  seats  can  be  use<l  each  as  a 
mattress  upon  the  floor  of  the  wagon,  the  iron  wheels  with  which  they 
are  furnished  resthig,  when  in  i)osition,  upon  springs  beneath  the  floor. 
The  object  was  to  place  these  supplementary  springs,  first,  out  of  the 
way;  secondly,  when  once  fixed,  they  would  be  secured  against  awidents. 
For  tlie  upi)er  tier  four  rings  of  caoutchouc  are  attache*!,  in  fnuit  ami 
rear,  to  the  sides  of  the  wagon,  2  fe(*t  9  inches  from  the  floor;  two  rinjrs  t4» 
an  upright  in  the  centre  of  the  wagon  immediately  beliind  the  seat  of  tht* 
driver,  and  two  rings  to  a  liook  which  may  be  dropped  from  the  re-jr 
centre.  By  means  of  this  arrangement,  so  very  simple  as  scarcely  t«>  U- 
observed  unless  special  attention  is  directed  to  it,  tw«)  ordinary  Fivmli. 
English  or  American  stretchers  can  be  suspended  whenever  Hivcss;irv. 
and  twoacUlitional  wounded  transported  in  the  most  comfortable  nuunu^r. 

This  ambuhmce  weighing  about  1,300  p<mnds  is  slightly  heavier  than 
tlie  other  American  ambulances.  The  forwaril  wheels  tuni  rea^lilv  uiithT 
the  body  of  the  wagon.  The  top  is  cov<»ivd  with  enamelUnl  cloth,  ami 
folding  s<»ats  are  placed  at  the  rear  end  outside  for  one  or  two  attHul 
ants.  It  is  furnished  with  a  ihMible  tank  for  ice  and  waiter,  and  with  a 
box  for  a  few  necessary  supplies.  Two  stretchers  an*  <»arried  ovrr  in  a«l 
insid(»,  and  a  supplementary  one  outside. 

The  model  hosj>ital  car,  ma(l(»  in  accordance  with  siUHMfimtions  tiini 
ished  by  Dr.  Elisha  Harris,  of  New  York,  is  one  of  the  most  In^autiful  aini 
attractive  ol)j<»cts  in  the  Aiiu'iican  exhibition.  Built  on  a  s<*ale  of  on* 
fourth,  it  shows  in  detail  <»xteriorly  the  (construction  of  an  onlinan 
American  passenger*  car,  and  interiorly  the  special  arrangenn'nt,  (tHirlH-x 
dis]»cnsiiry,  wine  closet,  water  clos(»t,  systems  of  ventilation,  heating.  \r.. 
nijule  for  the  comfortable  transjxntatitm  of  the  sick  and  woundtHi. 

This  mod<'l  has  been  greatly  admired  by  military  surgt*ons,  and  althtMiiii" 
the  ])lan  cannot  be  readily  adopted  in  p]uix)pe,  owing  to  the  iH*cuharo« 
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stniction  of  most  Briroi)ean  railway  carriages,  it  has  occasioned  macli 
interesting  discussion  relating  to  the  subject  of  railway  transportation. 

The  Prussian  government  has  very  recently  even  directed  a  carriage 
to  be  constructed  on  the  same  plan. 

The  model  was  recompensed  by  a  bronze  medal  from  the  Imperial  Com- 
mission, and  a  silver  medal  from  the  SociiU  de  Secours  atix  BUssis. 

Horse  litters  and  wheeled  hand  litters  were  never  much  used  in  our 
army.  A  few  of  the  former,  either  obtained  in  France  or  made  on  the 
French  pattern,  were  issued  early  in  the  war,  but  were  soon  abandoned 
as  not  only  inconvenient  but  unnece8sarj\  The  litter  proposed  by  Wood- 
cock of  New  York  is  much  lighter  than  the  French  litter,  but  scarcely  as 
comfortable. 

Wheeled  hand  litters  or  barrows  have  long  been  employed  on  the 
continent,  particularly  in  Germany,  for  the  transport  of  the  sick.  Towards 
the  close  of  our  war,  Neuss,  of  Berlin,  seift  a  nimiber  of  these  litters  to 
the  United  States,  but  they  arrived  too  late  to  be  of  much  service  except 
as  models.  The  use  of  wheeled  hand-litters  even  in  Europe,  where  pop- 
ulations are  dense  and  the  roads  generally  excellent,  must  always  be 
exceedingly  limited  as  compared  with  the  use  of  the  simple  civiere  or 
stretcher,  and  yet  it  is  curious  as  well  as  interesting  to  observe  that  the 
welfare  and  comfort  of  the  wounded  are  at  present  regarded  as  of  such 
paramount  importance,  that  while  but  two  or  three  new  stretchers  have 
been  sent  to  the  Exhibition  of  the  SodM  de  Secours  aux  BlessiSy  more 
than  20  different  varieties  of  wheeled  litters  can  be  seen  there. 

Of  the  two  American  specimens  I  can  only  say  that  the  first,  essen- 
tially a  copy  of  the  Neuss  litter  and  without  the  least  merit  of  originality, 
is  a  good  litter;  while  the  second,  entirely  original  with  the  inventor 
whose  name  it  bears,  is,  as  far  as  I  have  been  able  to  comprehend  it, 

entirely  worthless. 

The  stretchers  exhibited  are  all  simple  hand  litters,  and  diifer  little 
firom  those  in  common  use  in  the  French  and  English  armies.  I  consider 
the  United  States  army  pattern  with  the  jointed  yoke-piece  equal  if  not 
superior  to  any.  Howard's  stretcher  is  a  proposed  improvement  on  one 
of  the  English  models. 

TRANSPORTATION  OF  MEDICINES  AND  SUPPLIES. 

1.  Medicine  wagon ;  Surgeon  General  Barnes. 

2.  Medicine  wagon,  Autenreith ;  Evans  collection. 

3.  Medicine  wagon,  Perot ;  Evans  collection. 

1.  Coflfee  wagon,  Dunton ;  Evans' collection. 

1.  Medicine  pannier  (2),  United  States  army ;  Surgeon  Oeneral  Barnes. 

2.  Medicine  pannier,  United  States  army;  Evans  collection. 

3.  Medicine  pannier,  Perot ;  Evans  collection. 

4.  Medicine  pannier,  Dunton ;  Evans  collection. 

1.  Hospital  knapsack*  Dimton ;    Evans  collection. 

2.  Hospital  knapsack,  Perot;  Evans  coUectioii. 
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1.  Packsaddle,  United  States  army,  old  pattern ;  Evans  collection. 

2.  Packsaddle,  United  States  army,  new  pattern,  Evans  collection. 

1.  Canteen,  United  States  army,  soldiers';  Evans  collection. 

2.  Canteen,  United  States  anuy,  officers' ;  Eyans  collection. 

3.  Canteen,  Confederate  States  army;  Evans  collection. 

Medicine  wagons  Nos.  1  and  2  are  designed  rather  for  the  transporta- 
tion of  medical  stores  in  bulk  than  for  dispensing ;  No.  3  rather  as  a 
dispensing  wagon  than  for  reserved  supplies;  all  are  light  and  well 
made,  and  greatly  superior  to  the  European /otir<7on«.  No.  3  is  remark- 
able not  only  for  the  elegance  of  its  construction,  but  for  the  ver>'  inge- 
nious and  eftective  systems  employed  to  prevent  the  breaking  of  bottles; 
these  being  secured  against  fracture,  either  by  the  employment  of 
springs  upon  which  they  rest,  or  by  placing  them  in  paper  boxes,  thick- 
ened at  each  extremity  by  bands  which  receive  all  concussions.  This 
wagon  received  a  silver  medal  from  the  SociiU  de  Secours  aux  Ble^^a. 

To  Mr.  Dunton,  of  Philadelphia,  belongs  the  credit  of  having  invented 
a  coffee- wagon,  the  only  sample  of  a  cumne  amkulante  at  the  Exitosition. 
excepting  jierhaps  the  cuisine  of  Dr.  Eoth,  (English.)  Pinner,  of  New 
York,  has  sent  photographs,  and  Dr.  Abel,  of  V^ienna,  has  submitted 
the  plans  of  a  more  complete  kitchen.  Still  it  is  questionable  to  what 
extent  these  really  interesting  inventions  may  prove  of  x)ractical  utilit} 
except  possibly  in  the  sendee  of  volunteer  associations. 

Dnnton's  pannier,  more  expensive  than  several,  is  certainly  one  of  the 
best  exliibited.  The  bottles  in  this  pannier  are  of  block  tin,  internal 
and  external  surfaces  of  tin,  between  which  is  placed  a  thin  lamina  of 
wood.  The  bottles  are  light  and  strong,  well  secured  at  the  mouth,  ami 
square  in  form.  This  pannier  received  a  silver  medal  from  the  Ncxi» 
de  Seeourft  aux  Blesnh, 

The  knapsack  of  Perot  is  a  slightly  moditied  coi)y  of  the  En<rlisli 
"  Field  Companion.''  Mr.  Dnnton's  is  quite  equal  to  any  of  the  tilto  n 
I  have  examined,  and  is  entirely  original  both  in  form  and  mode  of  siis 
pension. 

Of  the  IG  canteens  exhibited  I  prefer  the  French  and  UnitiMl  States 
regulation  patterns,  between  which  then^  is  little  difference ;  ea4*h  hoI«i> 
about  a  (juart,  is  of  tin,  and  furnished  with  a  woollen  jacket ;  1  can  s<^. 
however,  no  advantage  in  the  cotton  suspension  band  of  the  Tiiitnl 
States  canteen  which  can  coini)ensate  for  its  slovenliness.  For  hi»spital 
or  sanitary  purposes,  the  "oflftcers'"  pattern  is  preferable;  it  is  divide*] 
into  two  sections,  each  holding  about  a  quart,  is  concave  ui>on  its  inner 
surface,  and,  like  the  soldiers',  is  made  of  tin  covered. 

HOSPITALS;  TENTS,  MODP^LS,  AND  PLANS;  FCRXITUKE. 

1.  llosjjital  t<»nts,  Wall,  Unit<Hl  States  army  (2);  Evans  colligation. 

2.  Hospital  tent,  umbrella,  Richardson ;  Evans  collection. 

J.  Model  of  lAucolu  hospital  at  Washington;  Surgeon  General  Bani»^ 
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2.  Model  of  a  pa\ilion  of  Lincoln  hospital  at  Washington ;  Surgeon 
General  Barnes. 

3.  Section  of  a  pavilion,  showing  a  system  of  ventilation,  &c. ;  Surgeon 
General  Barnes. 

4.  Diagram  of  Lincoln  hospital ;  Surgeon  General  Barnes. 

5.  Model  of  United  States  general  hospital  at  West  Philadelphia ; 
Evans  collection. 

6.  Diagram  (ground  plan)  of  United  States  general  hospital  at  West 
Philadelphia ;  Evans  collection. 

7.  Model  of  United  States  general  hospital  at  Chestnut  Hill,  Phila- 
delphia ;  Evans  collection. 

8.  Lithographic  view  of  United  States  general  hospital  at  Chestnut 
Hill,  Philadelphia ;  Evans  collection. 

9.  Model  of  a  pavilion  of  United  States  general  hospital  at  Chestnut 
Hill,  Philadelphia ;  Evans  collection. 

10.  Model  of  a  log  barrack  hospital.  City  Point,  Virginia;  Evans 
collection. 

11.  Lithograph  United  States  hospital  steamer  Elm  City;  Evans 
collection. 

12.  Model  illustrating  a  mode  of  heating  a  tent  hospital;  Evans 
collection. 

1.  Hospital  bedstead,  (iron;)  Surgeon  General  Barnes. 

2.  Hospital  mattresses ;  Surgeon  General  Barnes. 

3.  Hospital  clothing,  blankets,  &c. ;  Surgeon  General  Barnes. 

4.  Hospital  tables ;  Surgeon  General  Barnes. 

5.  Hospital  bedstead,  (iron;)  Evans  collection. 

6.  Invalid  bedstead,  (Crosby;)  Evans  collection. 

7.  Invalid  mattresses ;  Evans  collection. 

8.  Hospital  clothing,  blanket,  &c. ;  Evans  collection. 

9.  Water  bed ;  Evans  collection. 

10.  Bed  table,  (Stevens;)  Evans  collection. 

11.  Head  rest,  (Stevens;)  Evans  collection. 

12.  Camp  chairs,  stools,  &c.;  Evans  collection. 

13.  Hospital  mess  chest,  (Perot;)  Evans  collection. 

14.  One  hospital  bed,  funiished ;  Evans  collection. 

15.  Bed  and  pillow,  (Pettiteau;)  Evans  collection. 

But  five  different  hospital  tents  are  to  be  seen  at  the  Exposition,  or 
rather  but  four,  as  the  tent  used  for  hospital  purposes  in  the  French 
army  is  the  common  tenie  conique. 

Of  these  four,  the  United  States  regulation  (wall)  tent  is  generally 
admitted  to  best  realize  the  most  important  principles  of  construction : 
impermeability,  convenience  of  form,  ventilation,  facility  of  pitching 
and  striking,  solidity,  transportability,  simplicity.  Its  really  distinctive 
feature  is  the  "fly."  This  has  been  unsuccessfully  imitated  in  the  Prus- 
sian tent,  which  I  may  also  add  is  too  large  to  be  secure.    The  English 
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marquee  tent  is  an  excellent  one,  but  being  double,  one  tent  witbin 
another,  is  costly  and  diflBicult  to  transport.  By  the  employment  of  the 
"fly,"  a  sufficient  degree  of  impermeability  is  obtained  without  an 
excessive  increase  of  weight  and  cost.  The  ventilation  of  the  English 
tent  is  admirable,  and  I  would  suggest  the  introduction  into  our  own 
regulation  tent  of  the  sliding  ventilator  employed  in  the  inner  tent  of 
the  English  marquee. 

Eichardson's  Umbrella  tent,  possessing  many  excellences,  seems  to 
me  too  complicated  for  field  tise. 

Both  American  tents  are  made  of  cotton  duck.  The  European  teQt< 
are  all  of  linen  canvas.  I  prefer  the  former  material ;  it  is  denser,  le^ 
permeable  to  rain,  and  sufficiently  durable. 

The  pavilion  system  of  barrack  hospitals  so  extensively  and  suocess- 
fully  used  during  our  war,  is  well  illustrated  in  the  several  models  and 
plans  exhibited.  As  to  the  superiority  of  this  system  over  all  others  for 
the  special  purpose  for  which  it  was  intended,  there  is  at  present  but  one 
opinion  among  military  surgeons.  Whether  in  Europe  it  can  ever  hew 
extensively  employed  as  with  us  is  doubtful.  The  duration  of  our  war, 
the  absence  of  public  buildings,  and  the  abundance  of  lumber,  made  it 
possible  for  us  to  give  a  most  astonishing  development  to  principles  pre 
viously  accepted,  though  less  from  exi)erience  than  from  theoretical  con 
siderations. 

Tlie  method  of  ventilating  commonl}'  adopted  in  these  hosi)itiil> 
(Leeds)  has  been  regarded  with  peculiar  favor;  as  have  also  many  ot 
the  details  connected  more  particularly  with  the  administration. 

Among  the  art  levies  of  furniture  most  worthy  of  notice  is  the  in>n 
bedstead  generally  used  in  our  hospitals.  Its  lightne^is,  the  ehustiiity 
and  strength  of  the  slats,  its  compactness  and  cheapness,  render  it  supe 
rior  to  any  hospital  bedstead  I  have  examined :  it«  only  possible  fault, 
a  want  of  solidity,  is  a  fault  of  execution  rather  than  of  i>rinciple. 

SURGICAL  INSTRUMENTS  AND  APPARATUS. 

1.  Field  operating  sets,  (2,)  Tiemann;  Surgeon  General  Barnes. 

2.  Special  operating  sets,  (4;)  Surgeon  General  Banies. 

3.  Trephining  set ;  Surgeon  General  Barnes. 

4.  Pocket  set;  Surgeon  General  Barnes. 

5.  Field  operating  sets,  (2,)  Hernstein;  Surgeon  General  Barnes. 
0.  Pocket  operating  sets ;  Surgeon  General  Barnes. 

7.  Field  operating,  Tiemann ;  Evans  collection. 

8.  Elinor  operating,  Tiemann ;  Evans  collection. 

9.  Pocket  operating,  Tiemann ;  Evans  collection. 

10.  Five  trays  of  miscellaneous  surgical  instruments,  Tiemann ;  Evaii> 
collection. 

11.  Instnunents  for  the  administration  of  ether,  Lente;  Evans  o>l 
lection. 

12.  Apparatus  for  t\\e  \>Tod\\etion  and  administration  of 'nitrous  oxitit 
gas,  Colton ;  Evans  coWeptiou. 
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13.  Set  of  splints,  Day;  Evans  collection, 

14.  Set  of  splints,  Winsted,  Connecticut ;  Evans  coUection. 

15.  Fracture  apparatus,  Buck ;  Evans  collection. 

16.  Instruments  and  preparation  illustrating  a  mode  of  operating  in 
compound  fractures,  Howard ;  Evans  collection. 

17.  Artificial  limbs  and  apparatus  for  exsections  and  resection,  Hud- 
son ;  Evans  collection. 

18.  Field  operating  table,  Perot ;  Evans  collection. 

19.  Field  operating  table,  Autenreith ;  Evans  collection. 

While  the  official  field  operating  sets  have  contained  nearly  all  the 
instruments  generally  required  by  the  regimental  or  staff  surgeon,  I 
believe  a  desirable  end  would  be  accomplished  by  adding  to  each  set  a 
small  capital  operating  set  or  trousscy  which  might  be  carried  in  the 
medical  knapsack  or  elsewhere.  Very  beautiful  samples  of  these  trousses 
are  to  be  found  in  some  of  the  French  or  Italian  knapsacks.  The  one 
proposed  by  Professor  Esmark,  of  Kiel,  is  the  most  compact,  and  can  be 
carried  easily  in  the  pocket.  Mr.  Tiemann  has  sent  a  small  case,  (Tray 
No.  5,)  which  might  be  used  in  this  way,  but  the  system  of  employing 
but  one  handle  for  several  blades,  which  the  case  is  chiefly  intended  to 
illustrate,  is  open  to  many  and  serious  objections. 

The  surgical  instruments  exhibited  by  the  establishments  of  Messrs. 
Tiemann  and  Hernstein  are  equal  in  elegance  and  finish  to  an^^  exhibited 
by  the  most  celebrated  European  makers.  "  In  execution  nothing  more 
could  be  desired.^^  The  display  is  an  exceedingly  fine  one,  and  is  alike 
creditable  to  the  manufacturers  and  the  country- .  Mr.  Tiemann  is  the 
recipient  of  a  silver  medal  from  the  Imperial  Commission. 

The  light  wooden  splints  of  Day,  Winsted  &  Co.  are  novelties  in 
Europe,  and  have  been  examined  with  much  interest,  as  have  also  the 
instruments  for  the  better  administration  of  ether,  and  for  the  produc- 
tion and  administration  of  nitrous  oxide  gas.  The  dangers  resulting 
firom  the  indiscriminate  use  of  chloroform  are  daily  more  generally  rec- 
ognized by  Eiir6i)ean  surgeons,  and  earnest  efforts  are  now  being  made 
to  discover  either  safer  methods  of  administration,  or  new  and  less  dan- 
gerous anaesthetic  agents. 

The  number  of  artificial  limbs  exhibited  is  not  great,  but  the  selections 
were  well  made.  The  American  limbs  are  generally  more  highly  finished 
than  those  made  in  Europe ;  the  price  also,  it  must  be  stated,  is  consid- 
erably greater.  Dr.  Hudson  has  received  from  the  Imi)erial  Commission 
a  bronze  medal  for  the  limbs  sent  by  him,  which  have  been  particularly 
admired,  and  are  in  execution  unquestionably  the  most  remarkable  in 
the  Exposition. 

• 

SA:N^ITAEY  supplies— EVANS  COLLECTION. 

Clothing. — Blankets,  bed-quilts,  bed-sacks,  cushions,  drawers,  handker- 
chiefs, mittens,  sheets,  shirts,  dressing  gowns,  socks,  slippers,  towels,  &c. 

^  Report  of  Professor  QuxVt. 
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Food. — Apple  butter,  barley,  beef,  (dried,)  beef  stock,  (Martinez,)  brtv 
ma,  (Baker's,)  cabbage,  (pickled,)  canned  fruits,  corned  meats,  corned 
vegetables,  catsup,  cheese,  chocolate,  (Baker's,)  cocoa,  (Borden's,)  coffee 
extract,  (Borden's,)  condensed  milk,  (Borden's,)  dried  sweet  com,  pop^ 
corn,  crackers  and  biscuits,  dried  fruits,  eggs  desiccated,  (Lament's,)  fla- 
voring extracts,  (Woodruff''s,)  farina,  (Becker's,)  flaxseed,  groats,  hick- 
ory-nuts, hominy,  Iceland  moss,  jellies,  julienne  soup,  lemonade  con- 
densed, lemon  extract,  lemons,  limejuice,  macaroni,  maizena,  (Diiryea's.) 
molasses,  mustard,  nutmegs,  oatmeal,  oranges,  oysters  pickled,  pickles, 
potatoes,  prunes,  rice,  sago,  sardines,  spices  assorted,  sugar,  tapioca, 
tea,  tobacco,  (Gail  and  Ax,)  vegetables  desiccated,  vermicelli,  yeast  pow- 
der, ale  and  porter,  (McPherson  and  Donald  Smith,)  blackberry  brandy, 
brand}^,  (F.  S.  Cozzens,)  cider-champagne,  (J.  Kierman,)  ginger  extract, 
(Frederick  Brown,)  Jamaica  rum,  (F.  S.  Cozzens,)  raspberry  vinegar, 
sirup,  whiskey,  (F.  S.  Cozzens,)  domestic  wines,  (F.  S.  Cozzens,)  foreign 
wines,  (F.  S.  Cozzens,)  &c. 

Miscellaneous. — Adhesive  plaster,  alcohol,  bandages,  baskets,  brooms, 
brushes,  buckets,  buttons,  candlesticks,  combs,  chairs,  coffee-pots, 
cologne,  comforts,  cotton  batting,  crutches,  envelopes  for  letters,  eye- 
shades,  pens,  feeding  cups,  feeding  tubes,  games,  lanterns,  letter  paper, 
lint,  oakum,  oil-silk,  pens,  paper  bags,  pins,  pipes,  sponges,  spit  cups, 
yarn,  &e. 

The  collection  of  sanitary  supplies  is  one  of  ])eculiar  interest  as  a  mate 
rial  iiulication  of  the  direction  of  popular  philanthropy  during  our  war. 
The  liberal  provision  of  the  government  had  secui^ed  an  unusually  abuu 
dant  supply  of  medicines,  surgical  appliances,  and  all  the  more  imjMm 
ant  stores  pertaining  to  the  hospital  department. 

The  object  of  volunteer  aid  was  to  furnish  those  things  which  are  m<»>t 
likely  to  be  needed  in  pressing  exigencies,  certain  articles  of  hospital 
clothing  and  food,  or  those  supplies  which,  perhaps  not  absolutely  iiulis 
pensable,  might  contribute  greatly  to  the  comfort  of  the  sick  ami  the 
welfare  of  the  armv. 

Samples  of  nearly  everything  contributed  by  the  people  to  the  suhlit-r 
are  here  to  be  seen.  The  home-made  bhinkets  and  counterpanes,  bos 
pital  wrappers,  caps  and  slippers,  the  curious  little  comfort-bags  tille«l 
with  note  paper,  stamped  envelopes,  hymn  books,  combs,  briisbts, 
needles,  thread,  tape,  buttons,  &c.,  bearing  with  them,  XH»rhaps,  some 
woman's  word  of  hope  and  encouragement — idl,  the  sim{de,  silent  hut 
eloquent  witnesses  of  a  noble  work  of  loyalty,  love,  and  charity  ni<»i 
worthily  accomplished.  Probably  no  articles  in  this  class  have  bttu 
examiiKHl  with  more  curious  interest  or  elicited  more  adniinition  that 
thcs(».  Xot  only  have  they  shown  precisely  what  the  American  jH^opl^ 
di<l  do  for  their  army,  but  they  have  shown  what  other  people  can  *!<'• 
As  is  the  case  with  most  good  works,  the  agency  of  the  Sanitary  i\>innii'* 
sion  has  been  felt  beyond  the  circle  of  those  necessities  which  first  trv 
ated  it,  and  its  influence  va  \i\dftvi\u^  the  domain  of  human  iuten\st  anil 
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sympathy  has  been  not  less  apparent  and  important  than  the  material 
service  which  it  has  rendered. 

Among  the  articles  of  diet  the  preparations  of  canned  food  occupy  a 
prominent  rank,  whether  considered  in  view  of  their  intrinsic  value  or 
the  immense  demand  for  them  in  the  general  cuisine  of  the  army.  The 
meats,  vegetables,  and  fruits  put  up  in  this  way  were  usually  of  good 
quality  and  cheap,  as  were  also  the  jellies  and  preserves.  Some  of  these 
articles,  such  as  green  corn,  cranberries,  okra,  &c.,  are  almost  entirely 
unknown  in  Europe,  while  in  a  large  number  of  cases  the  preparation 
only  is  new  as  an  article  of  commerce.  Still,  most  of  these  things  can  be 
found  in  foreign,  particularly  in  English  markets,  as  well  prepared,  some- 
times better  than  in  our  own.  Borden's  condensed  milk,  and  extract  of 
coflfee  with  milk,  particularly  the  former,  are  so  well  known  to  the  Amer- 
ican public  as  to  little  need  the  sanction  of  European  favor.  The  English 
and  continental  preparations  of  milk  have  generally  been  inferior  in 
quality,  or  at  least  have  never  become  popular.  Less  than  a  year  since 
a  company  in  Switzerland  commenced  the  manufactiu*e  of  milk  on  Bor- 
den's principle.  Our  own  European  navy  is  now  chiefly  supplied  from 
this  establishment,  and  the  rapidly  increasing  demand  for  the  milk  has 
completely  assured  the  success  of  the  enterj)rise.  The  extract  of  beef, 
recently  prepared  by  the  same  manufacturer,  Borden,  is  of  remarkable 
excellence.  It  has  generally'  been  regarded  here  by  those  who  have  care- 
fidly  examined  it  as  superior  to  the  somewhat  celebrated  extrastum  car- 
nis  of  Liebig,  and  as  the  best  concentrated  extract  of  meat  now  known. 
Its  introduction  into  the  sanitary  service  of  European  armies  has  been 
strongly  urged.  ^ 

A  silver  medal  was  awarded  to  Mr.  Borden  for  this  preparation  by  the 
SacUU  de  Secours  aux  Blessh. 

Duryea's  maizena,  Lamont's  desiccated  eggs,  and  several  other  strictly 
American  preparations  have  also  been  highly  commended. 

MISCELLANEOUS. 

1.  Umbrella  tent,  officer's;  Eichardson;  Evans  collection. 

2.  Umbrella  tent,  officer's;  Walton;  Evans  collection. 

3.  Life-boat;  Evans  collection. 

4.  Samples  of  clothing  issued  by  the  United  States  government  to 
infantry  soldiers;  Evans  collection. 

5.  Cavalry  stirrups;  Evans  collection. 

6.  Sanitary  Commission  tool  case;  Evans  coUection. 

7.  Sanitary  Commission  mess  kit;  Evans  collection. 

8.  Officer's  mess  chest;  Perot;  Evans  coUe^ption. 

9.  Field  mess  chest;  Perot;  Evans  collection. 

10.  Mess  pannier;  Dunton;  Evans  collection. 

11.  Platform  scales;  Fairbanks;  Evans  collection. 

12.  Balances ;  Evans  collection. 

^  Report  of  Baron  MoDClay. 
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13.  Anthropometer;  Evans  collection. 

14.  Spirometer;  Evans  collection. 

15.  American  combined  knife  and  fork;  Evans  collection. 

16.  Spike  candlesticks;  Evans  collection. 

A  much  more  complete  exhibit  of  the  clothing  issued  by  the  government 
during  the  war  has  been  made  in  another  class.  The  mess  utensils  are 
of  no  special  interest.  Nos.  11, 12, 13, 14  are  instruments  used  by  inspect- 
ors of  the  Sanitary  Commission,  while  conducting  observations  to  deter- 
mine the  weight,  strength,  physical  development,  &c.,  of  soldiers  recruited 
in  diflferent  sections  of  the  country,  or  representing  different  elements  of 
population  or  social  condition. 

HOSPITAL  TENTS. 

Hospital  tents  should  be  impermeable  to  rain,  convenient  in  form, 
capable  of  being  well  ventilated,  of  being  easily  pitehed  and  struck; 
simple  in  construction,  light,  compact  when  rea4y  for  transportation, 
and,  withal,  sufficiently  secure  when  pitehed. 

In  order  that  the  first  requisite,  impermeability,  may  be  properly 
secured,  every  hospital  tent  should  hav^  a  double  roof  or  "fly.''  This 
principle  has  been  observed  in  the  construction  of  the  English,  Prussian, 
and  American  regulation  tents,  which  are  also  what  are  termed  '*wall 
tents" — that  is,  are  ma4e  with  sloping  roofs  and  perpeudieiilar  sides. 
This  form  is  ])reierable  to  the  " conical ''  or  "wedge"  not  only  in  view  of 
its  being  better  adapted  to  receive  the  protection  of  an  upi>er  roof  or 
"fly,"  but  from  the  grejiter  ease  with  which  the  interior  space  is  utilize<L 
The  objections  against  these  tents  are,  that  they  are  more  likely  to  he 
blown  down  by  heavy  winds  than  either  the  conical  or  wedge  tents;  and 
that  they  compel  the  employment  of  an  additional  number  of  jmles  and 
guys.  Experience  shows,  however,  that,  unless  too  large,  they  are  suf 
ficiently  secure ;  and  the  burden  upon  transportation  can  hartlly  be  re 
garded  as  considerable,  in  view  of  the  limited  nature  of  the  anibulan«*e 
service  and  the  special  and  important  objects  to  be  gained. 

In  the  French  army  no  tent  is  used  especially  by  the  ambulance  sit 
vice — the  ordinary  "  tente  conique,"  for  sixteen  foot  soldiers,  Inniij:  tbr 
one  generally  employed  for  this  purpose.  The  diameter  of  this  tonr  is 
5.70  metres,  its  height  3.25  metres ;  weight  72.14  kilograms,  and  cost  2.>T 
francs.  It  is  made  of  linen  canvas,  is  supported  by  a  single  centn^  |Mde. 
and  is  guyed  out  by  short  cords.  Its  extreme  diameter  from  pirkft  to 
picket  is  0.50  metres.  The  bottom  of  the  tent  is  furnished  with  a  cur 
tain  0.;U>  metre  in  brc'adth,  which  can  be  raised  for  purjmses  of  venti 
Ifition,  while  a  permanent  opening  in  the  top  permits  the  escai»e  of 
foul  air. 

This  tent  possesses  almost  all  the  essential  requisites  of  a  service  twit, 
although  the  mat<*rial  is  too  loose  in  texture,  and  not  suftieientlv  im 
jx^rmeahle;  as  an  hospital  tent,  however,  we  cannot  approve  it;  it  is 
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inconvenient  in  form  not  only  for  the  patient  but  also  for  the  surgeon 
and  the  attendants. 

The  Prussian  tent  exhibited,  is  an  oblong  wall  tent  13.33  metres  long, 
6.65  metres  large,  4.33  metres  high,  with  side  walls  1.50  metre  high.  It 
is  supported  upon  a  tubular  iron  frame,  and  made  steady  with  guys.  It 
has  a  double  roof,  and  a  curtain  at  each  extremity  which  drops  from  the 
roof  to  the  ground,  cutting  o£f  a  space  between  itself  and  the  end  wall 
1,30  inch  in  width.  In  the  roof  are  two  circular  openings  for  ventila- 
tion. The  material  of  which  it  is  made  is  linen  canvas  of  fair  quality, 
cost  1,300  francs.  The  Prussian  tent  is  too  large  for  easy  handling  and 
transportation ;  it  o£fers,  also,  too  extensive  a  surface  to  the  wind,  as  it 
cannot  be  made  sufficiently  secure  without  employing  a  frame- work  un- 
desirably complicated  and  heavy.  Although  a  double  roof  or  "fly^  is 
used  in  this  tent,  its  principal  advantages  have  been  lost  by  retaining 
it  in  close  apposition  with  the  roof  of  the  tent  itself. 

The  English  hospital  marquee  is  a  double  tent  5  the  inner  tent  is  28  feet 
long,  15  feet  wide,  and  12  feet  high,  with  a  cubic  space  of  2,596  feet. 
The  lower  part  is  elliptical,  with  straight  walls  5  feet  in  height ;  the 
upper  part  is  in  the  form  of  a  triangular  prism  and  two  half  cones.  The 
tent  is  suspended  by  bands  from  a  ridge-pole  14  feet  long,  supported  by 
three  upright  poles  each  14  feet  in  length,  and  each  in  two  sections,  and 
is  guyed  out  by  cords.  The  outer  tent,  entirely  covering  the  inner  tent, 
rests  ui>ou  the  ridge-pole  and  is  retained  in  its  place  by  guys.  The 
average  distance  between  the  two  tents  is  about  two  feet.  The  walls  of 
both  tents  are  in  section,  and  hook  ui)on  the  roofs  entirely  around  the 
sides  and  ends.  Ui)on  each  side  of  the  roof  of  the  inner  tent  is  a  sliding 
ventilator,  which  corresponds  with  a  hooded  opening  in  the  outer  roof. 

The  material  of  which  the  tent  is  made  is  linen  canvas  of  good  quality. 
Cost  and  weight  unknown.  This  tent  is,  undoubtedly,  excellently 
adapted  for  hospital  purposes.  It  is  convenient  in  form,  impermeable, 
capable  of  being  easily  and  thoroughly  ventilated,  and  is  secure  when 
pitched.  The  objections  to  it  are  its  cost  and  weight ;  two  entire  tents 
serving  but  for  one.  Inasmuch  a«  the  outer,  larger  and  more  expensive 
tent  serves  but  an  accessory  and  secondary  purpose,  we  must  regard 
the  construction  of  this  tent,  notwithstanding  its  eWdent  excellencies,  as 
radically  faulty. 

The  "umbrella"  tent  made  by  Mr.  Bichardson,  of  Philadelphia,  and 
exhibited  for  the  United  States  Sanitary  Commission,  is  a  large  circular 
tent  6  metres  high,  and  7.88  metres  in  diameter  at  the  base ;  supported 
by  a  central  pole  made  in  two  sections,  and  by  arm  pieces  radiating  from 
the  centre,  which,  by  a  hoisting  apparatus,  spread  the  tent  out  some- 
thing after  the  manner  of  an  umbrella.  The  roof  is  stayed  by  short 
cords,  from  the  insertions  of  which  a  curtain,  0.61  metre  in  breadth, 
drops  perpendicularly  to  the  ground.  The  material  employed  in  the  con- 
struction is  cotton  duck ;  cost  700  francs.  This  tent  possesses  certain 
merits.    It  is  well  ventilated  at  the  sides  and  top;  can  be  readily  pitched 
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and  struck;  its  form  when  packed  is  weU  adapted  to  transportation,  and 
the  interior  is  spacious  and  convenient.  No  special  provisions  have  been 
taken,  however,  to  make  it  impermeable  to  rain,  and  the  complications  of 
its  construction  are  too  considerable.  Small  props  are  liable  to  be  bn> 
ken,  joints  are  likely  to  get  out  of  order,  and  in  the  field  it  is  not  always 
easy  to  supply  the  one  or  repair  the  other. 

The  hospital  tent  exhibited  for  the  United  States  Sanitary  CommissioD. 
and  generally  employed  by  the  United  States  government  during  the 
late  civil  war,  is  14  feet  in  length,*15  in  width,  and  11  feet  (centre)  in 
height,  with  side  walls  4^  feet  high.  It  is  intended  to  accommodate 
eight  patients.  The  tent  is  supported  by  two  poles  and  a  ridge-jwle,  each 
made  in  two  sections.  One  end  is  furnished  with  a  lapel  so  as  to  admit 
of  two  or  more  tents  being  joined  and  thrown  into  one,  with  a  continn- 
ous  covering  or  roof. 

Each  tent  is  also  furnished  with  a  "  fly  ^  or  extra  covering,  which,  resting 
upon  the  ridge  pole,  and  elevated  several  inches  above  the  roof  proper, 
entirely  covers  it. 

The  material  employed  in  the  construction  of  this  tent  is  closely- woven 
cotton  duck,  and  the  cost  of  each  tent  about  300  francs. 

The  advantages  possessed  by  this  tent  are  its  simplicity,  cheapness, 
square  form  and  perpendicular  walls;  the  almost  entire  impermeability 
of  the  material  employed  in  its  construction ;  and,  finally,  the  '^  fly,"  which, 
while  it  is  an  additional  security  against  rain  and  humidity,  is  als<)  an 
effective  defence  agjiinst  solar  heat,  the  space  between  the  twQ  roofs 
being  open  to  a  free  ventilation.  Agjiin,  the  ''fly^  being  movable,  it 
can,  during  diy  and  pleasant  weather,  readily  be  advani»ed  in  front  of 
the  tent,  thus  increasing  to  a  considerable  extent  the  amount  of  shelter 
furnished.  In  this  tent  no  special  arrangement  ha.s  been  made  for  nH»f 
ventilation.  This  is  perhaps  a  ftmlt;  one,  however,  which  can  l>e  easily 
remedied  should  ventilation  from  the  ends  be  at  any  time  ai>pareiitly 
insufficient  or  defective. 

This  American  (regulation)  tent  certainly  poSvSe^ses  in  constnieti«»n 
great  merits,  while  the  material  of  which  it  is  nmde  (cotton  duck)  isle>^ 
permeable  and  less  expensive  than  linen.  Whether  it  may  ]>nive  sufti 
ciently  durable  in  all  climates  to  be  economically  em^doyed,  is  a  question 
which  can  only  be  determined  by  experience. 

HISTORICAL. 

1.  Histoire  de  la  Commission  Sanitaire  des  Etats-Unis ;  Evans;  Evan> 
collection.  • 

2.  Dis(H)urse  of  Rev.  Dr.  Bellows,  ])resident  of  the  Sanitarj'  Commission: 
Evans  collection. 

l\,  R«»ply  to  the  question  wiiy  the  Sanitary  Commission  ne^Mls  S4>  mm  ^ 
money;  Knapp;  Evans  collection. 
4.  Memorial  of  the  Great  Central  Fair;  C.  J.  Stills ;  Evans  cH>lle<'ti<»5 
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5.  Military  Statistics;  Elliot;  Evans  collection. 

6.  Tribute  Book;  Goodrich^  Evans  collection. 

7.  Medical  and  Surgical  Essays;  Hammond;  Evans  collection. 

8.  Three  Weeks  at  Gettysburg;  Evans  collection. 

9.  History  of  the  United  States  Sanitary  Commission;  C.  J.  Stills ; 
Evans  collection. 

10.  A  Brief  History  of  the  United  States  Sanitary  Commission;  Evans 
coUection. 

11.  Essais  sur  la  Chirurgie  et  la  Medicine  Militaire,  Translation ;  Evans ; 
Evans  collection. 

12.  Les  Institutions  Sanitaires  pendant  le  conflit  Austro-Prussien- 
Italien;  Evans;  Evans  collection. 

13.  Charts,  Diagrams,  &c.,  of  the  United  States  Sanitary  Commission ; 
Evans  collection. 

14.  Photographs  of  Places  Made  Memorable  by  the  War;  Evans  col- 
lection. 

15.  Guerre  d'Am^rique;  Evans  collection. 

16.  Groups  (5)  in  terre  cuite;  Rogers;  Evans  collection. 

17.  Lithographs  of  the  Bazaars  of  the  Sanitary  Commission  in  Phila- 
delphia; Evans  collection. 

18.  Photographs  of  Pinner's  ambulance;  Kitchen;  Evans  coUection. 

19.  Autographs  of  19,108  persons  who  have  undergone  surgical  opera- 
tions under  the  influence  of  nitrous  oxide  gas;  Colton;  Evans  collection. 

20.  Picture  frame  made  by  a  wounded  soldier;  Evans  collection. 

21.  Tribute  to  the  Ladies  of  New  York;  Dusseldorf  artists;  Evans 
collection. 

22.  The  Wounded  Soldier;  Carl  Hubner;  Evans  collection. 

23.  Frame  enclosing  photographs,  medals,  &c.,  of  the  United  States 
Sanitary  Commission;  Evans  collection. 

24.  De  la  D^couverte  du  Caoutchouc  Vulcanise  et  de  la  Priority  de  son 
Application  h  la  Chirurgie  Civile  et  Militaire;  Evans;  Evans  coUection. 

25.  Treatise  on  Military  Surgery;  Hamilton;  Evans  collection. 

26.  Army  Begulations,  (United  States;)  Evans  collection. 

27.  Various  publications  of  or  pertaining  to  the  United  States  Sanitary 
Commission ;  Evans  collection. 

28.  Circular  No.  6,  Surgeon  General's  oflftce;  Evans  collection. 

29.  Micro-photographs;  John  Dean;  Evans  collection. 

30.  SanitaryCommissionmail-bagof  the  Army  of  the  Potomac;  Evans 
collection. 

31.  FlagsoftheUnited  States  Sanitary  Commissien;  Evans  collection. 

32.  Eubber  rings  used  in  one  of  the  United  States  Sanitary  Commission 
hospital  cars;  Evans  collection. 

33.  Photographs  and  micro-photographs  of  objects  in  the  Army  Medical 
Museum  at  Washington;  Surgeon  General  Barnes. 
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34.  Various  reports  and  publications  of  or  pertaining  to  the  United 
States  Christian  Commission;  Evans  collection. 

35.  Loan  library  United  States  Christian  Commission ;  Evans  collection. 

36.  Flags  of  the  United  States  Christian  Commission :  Evans  coUectioD. 

37.  Knapsack  of  a  field  delegate  of  the  United  States  Christian  Com- 
mission; Evans  collection. 

The  history  and  literature  of  our  hospital  service  is  well  represented 
by  books,  diagrams,  photographs,  &c.  If  perhaps  a  less  striking,  it 
presents  a  completer  record  of  the  means  employed  for  the  relief  of  the 
sick  and  woimded  than  is  elsewhere  shown.  "The  History  of  the  Sani- 
tary Commission,''  "The  Tribute  Book,"  and  "Woman's  Work,"  are  the 
imperishable  records  of  earnest  eflfort,  of  generous  sacrifice,  of  heroic  for- 
titude and  devotion.  From  them  we  may  learn  the  loyalty  of  both  the 
army  and  the  people  to  the  government,  the  close  relation  of  the  army  to 
the  people,  and  the  keen  appreciation  by  the  people  of  the  special  dangers, 
sufterings,  and  necessities  which  were  to  be  encountered  and  borne  by 
the  newly-made  soldier.  From  them  we  may  discover  the  sources  of  that 
inspiration  which,  to  diminish  these  evils,  created  in  a  few  weeks  a  vast 
machinery  covering  the  country  with  a  net-work  of  branches,  ha\ing 
their  subordinate  centres  of  charity  in  every  village  and  hamlet,  and 
maintained  for  more  than  four  years  with  unabated  efficiency  the  most 
extensive,  as  well  as  the  most  successful,  philanthropic  work  ever  before 
undertaken. 

From  Circular  No.  6  ami  the  remarkable  photographs  sent  from  the 
office  of  the  Surgeon  General,  we  learn  something  of  the  organization  of 
the  medical  staff,  of  the  wide  field  of  its  operations,  and  of  the  appre<*ia 
tion  by  the  medical  bureau  of  the  immense  collection  of  statistical  snr 
gical,  and  pathological  material  with  which  its  offices  were  filled  at  the 
close  of  the  war. 

It  certainly  is  to  be  regretted  that  a  more  comjilete  exhibit  wai<  not 
made  of  the  generjil  orders  and  circulars  from  time  to  time  issucil  n^lat 
ing  to  the  medical  staff,  as  well  as  of  the  various  returns  or  forms  in  use- 
With  a  clearer  understanding  of  the  organization  and  ser\-i<*e«  of  the 
medieval  staff,  of  the  reasons  for  the  modifications  and  changes  which  it 
was  ultimately  found  necessary  or  exi)edient  to  adopt  in  it,  of  tlie  absi>lute 
data  sought,  in  regimental  and  hospital,  medical  and  surgical  statij^tit-^, 
the  world  would  have  been  better  satisfied  to  wait  for  conclusions  ami 
results  whose  value  is  now  in  danger  of  being  inipaire<l  by  a  somewhat 
slow  ])rocess  of  evolution.  Enough,  however,  has  been  shown  to  indicatr 
the  remarkable  fidelity  with  which  these  mediciil  records  have  Immmi  mH<^ 
and  preserved,  and  their  really  incalculable  value  in  the  solution  of  jw>nif 
of  the  most  important  questions  of  the  present  time,  and  it  is  eaniestiy 
to  be  hoped  that  our  government  may  accord  to  the  medical  bumio 
every  encouragement  and  facility  necessary  to  their  s]>ee<ly  prt*|>aniti«»o 
for  publication;  a  jmblication  as  essential  to  the  reputation  of  our  nniB 
try  as  imperatively  deu\vxud\id  iu  the  general  interest  of  sanitary  sciemt" 
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The  reports  and  publications  of  the  Christian  Commission  indicate  the 
character  and  extent  of  the  moral  and  religious  influences  brought  to  bear 
upon  the  soldier,  and  the  earnest  efforts  made  to  check  the  vices  and 
counteract  the  demoralization  peculiar  to  camp  life.  We  have  here  a 
sample  of  those  ^^oan  libraries"  furnished  by  hundreds  to  hospitals, 
regiments,  and  ships,  not  filled  wholly  with  sermons  and  religious  tracts, 
but  composed  principally  of  books  of  travel,  history,  and  science.  No 
better  illustration  could  have  been  furnished  than  this  of  the  average 
intellectual  tastes  of  our  soldiers  and  sailors. 

The  little  parchment  "identifier,"  "to  be  worn  in  battle  under  the 
shirt,"  with  a  blank  on  one  side  for  the  name  of  the  soldier,  and  on  the 
other  for  the  address  of  father,  mother,  or  sister,  is  a  touching  instance 
of  tender  forethought. 

How  many  sad  yet  pleasant  memories  of  the  camp  are  called  up  by 
those  modest  placards  headed  "  Soldier's  writing  table ;  sit  down  and 
write  a  few  words  home ;  if  you  have  no  postage  stamps,  leave  your  let- 
ter in  the  box,  we  will  stamp  and  mail  it."  Had  we  not  seen  these  things 
with  our  own  eyes,  we  should  have  been  half  inclined  to  doubt  the  pos- 
sibility of  all  this  goodness. 

K  war  is  a  scourge  and  a  desolation,  it  is  not  always  an  unmixed  evil. 
If  the  baser  passions  of  our  nature  are  unloosed,  our  forgotten  virtues 
too  are  aroused  from  their  dead  slumbers,  and,  all  the  purer  and  brighter 
and  more  conspicuous  amidst  the  general  darkness  and  gloom,  repeat  to 
OS  the  story  of  our  fall,  and  again  assure  us  that  we  are  still  the  children 
of  a  Divine  Father  who  will  finally  receive  us  into  that  kingdom  where 
all  is  charity  and  peace. 

In  concluding  this  report  I  can  only  regret  my  inability  to  render  it 
more  complete,  a  better  representation  of  our  exhibit  at  the  Exposition, 
and  a  fuller  summary  of  the  results  of  studies  which  have  extended  over 
a  much  wider  field.  Still,  however  desirable  it  might  have  been  to  have 
considered  this  special  section  of  Class  11  from  an  international  point 
of  view,  and  to  have  instituted  a  comparative  criticism  of  the  articles 
exhibited  by  different  governments,  such  was  not  the  purpose  of  the 
present  report.  The  undertaking  was  too  vast,  and  on  the  whole  per- 
haps of  doubtful  utility. 

Many  of  the  methods  employed  in  the  hospital  service,  as  well  as  many 
of  the  most  important  principles  involved  in  the  construction  of  hospital 
material,  will  always  be  determined  by  social,  climatic,  topographical, 
or  other  local  considerations.  While  most  of  the  hospital  material  ex- 
hibited by  the  different  States  of  Europe  has  been  well  devised  with 
reference  to  the  special  end  to  be  accomplished,  as  we  have  already 
stated,  much  of  our  own  material  is  equal  and  some  certainly  superior 
to  that  shown  by  any  other  nation.  Still,  while  we  have  every  reason 
to  feel  gratified  with  the  results  of  the  Exhibition,  as  they  may  regard 
this  portion  of  our  subject,  it  may  be  well  to  remember  that  there  is 
little  which  may  not  be  improved,  often  even  by  adopting  principles 
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employed  in  models  in  themselves  inferior.  We  may  sometimes  teach: 
it  is  always  possible  to  learn }  and  if  others  have  profited  by  the  stodv 
of  this  rare  assemblage  from  all  quarters  of  the  globe  of  the  most  ap- 
proved material  of  the  ambulance  service,  the  benefit  should  have  b^en 
to  us  no  less.  If  our  merits  have  at  times  been  recognized,  we  have  had 
occasion  more  than  once  to  confess  our  faults,  and  admit  with  aU  the 
world  the  many  practical  diflBiculties  which  must  always  interfere  with 
the  full  accomplishment  of  our  wishes  in  behalf  of  the  wounded  on  the 
field  of  battle. 


PART  IV. 


MILITARY  SANITARY  INSTITUTIONS  IN  EUROPE. 

The  Prussian  Society  of  Relief  for  the  Wounded— The  Prussian  Sanitary 
Institution  during  the  combat  of  Langensalza— The  Prussian  Society  during 

THE  BATTLE  OF  SaDOWA— KNIGHTS  OF  THE  ORDERS  OF  St.  JoHN  AND  MaLT A— RELIEF 

Societies  in  Saxony  and  Southern  Germany— Austrian  Relief  Societies- 
Italian  Society  of  Relief  to  the  Wounded— Conclusion— Treaty  for  the 

AMELIORA'I  ION  OF  THE  CONDITION  OF  WoUNDED  SOLDIERS. 

PEUSSIAN  EELIEF  SOCIETIES. 

When  in  the  spring  of  1866  war  broke  out  in  Germany,  my  attention 
was  directed  naturally,  and  in  a  manner  quite  special,  to  the  hospital  and 
sanitary  organizations  of  that  country.  It  appeared  to  me  that  by 
studying  these  organizations  in  belligerent  countries,  and  comparing  them 
with  similar  institutions  which  I  had  investigated  in  America  and  else- 
w^here,  some  useful  information  might  be  obtained.  By  repairing  to  the 
theatre  of  events  in  order  to  better  examine  the  questions  which  had 
occurred  to  me',  I  considered  that  I  was  fiilfilling  a  duty,  the  more  so 
because  before  the  war  their  majesties  the  King  and  Queen  of  Prussia 
had  repeatedly  expressed  to  me  their  unqualified  sympathy  with  the  work 
accomplished  by  the  United  States  Sanitary  Commission,  and  had  deigned 
to  encourage  me  in  the  efforts  I  was  making  to  propagate  the  idea  of  a 
sanitary  enterprise  similar  to  that  which  in  America  had  rendered  such 
great  services  to  humanity.  The  following  is  the  manner  in  which  the* 
King  expresses  himself  in  an  autograph  letter: 

"  Baden,  October  13, 1865. 

"  Accept  the  assurance  of  the  great  interest  derived  from  the  work 
which  you  have  transmitted  me  through  the  agency  of  the  Queen.  She 
has  conveyed  to  you  in  my  name  the  token  of  esteem  which  I  destined 
for  you  on  account  of  your  imi)ortant  medical  researches;  but  I  wish  by 
these  lines  to  state  the  pur^wse  which  honors  them;  the  alleviation  of 
suifering  in  general,  and  the  amelioration  of  the  sanitary  conditions  of 
armies.  WILLIAM. 

"To  Thomas  W.  Evans,  M.  D.^ 

Would  the  principles  adopted  by  the  Genevese  convention  answer 
general  exijectation,  now  that  they  were  put  in  practice  upon  a  vast 
scale?  How  were  the  relief  committees  going  to  operate!  Will  they 
adopt  some  of  the  measures  tried  and  found  good  during  the  great  war 
in  the  United  States.  What  improvements  or  modifications  wiU  they 
introduce  in  the  American  system  to  adapt  it  to  the  customs  of  Eiwct^>^ 
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and  to  the  exigencies  of  a  war  undertaken  under  different  cirenmstancesf 
Such  were  the  questions  which  presented  themselves  to  my  consideration; 
such  was  the  problem  I  proposed  to  investigate. 

One  of  the  first  things  that  struck  me  when  I  entered  upon  the  terri- 
tory where  important  events  were  taking  place,  was  the  presence  of  a 
large  number  of  volunteer  hospital  attendants  at  most  of  the  railway 
stations.  They  wore  upon  the  arm  the  badge  of  the  international  soci- 
ety, the  red  cross  upon  a  white  ground.  They  were  there  awaiting  each 
convoy,  and  ready  to  render  assistance  to  whatever  wounded  soldiers, 
friends  or  enemies,  the  train  might  bring.  I  wa«  reminded  of  the  volun- 
teer hospital  attendants  of  the  American  Sanitary  Commission,  who  also 
prepared  at  the  stations,  "  refreshment  rooms,"  and  "  homes,"  for  the  sick 
and  wounded  returned  from  the  fields  of  battle.  But  while  recognising 
with  an  unfeigned  satisfaction  the  similarity  existing  between  th^  two 
organizations,  I  remarked  immediately  a  difference  which  seemed  to  me 
important.  In  America  female  attendants  were  seen  everjn^^here,  even 
at  the  railway  stations,  rivalling  in  devotion  the  men,  while  here  there 
were  none.    This  deficiency  struck  me  forcibly. 

But  before  communicating  the  reflections  which  the  oi>eration  of  the 
new  hospital  and  sanitary  institutions  in  Germany  may  suggest,  a  brief 
account  of  the  origin  of  these  institutions  in  that  country,  and  particularly 
in  Prussia,  may  be  advisable. 

It  is  known  that  this  power  wjis  one  of  the  first  to  sign  the  Cfeneva 
convention ;  it  was  also  destined  to  inaugurate  the  reform  and  make  the 
first  pra(;tical  experince  of  it. 

Although  the  King  of  Piiissia  signed  the  treaty  on  the  24th  of  Augii^ 
18G4,  as  early  as  the  month  of  February  of  the  same  year  a  relief  society 
was  formed  at  Berlin — the  Central  Prussian  Society — which  enteral  into 
active  ser\ice  the  following  month,  the  campaign  of  Schleswig-lloistein 
ha\ing  commenced.  This  campaign,  undertaken  during  the  winter,  had 
brought  forth  sutterings  that  forcibly  invoked  public  attention.  The 
Central  Prussian  Society,  whose  headquarters  were  at  Berlin,  made  an 
appeal  to  the  people,  and  in  a  few  days  had  at  its  disposition  4,(MK)  tha 
lers.  This  ceitainly  was  not  a  very  considerable  sum ;  nevertlu'less  the 
committee  were  prepared  to  make  such  a  judicious  use  of  it  that,  fnnn 
the  commencement,  the  army  felt  the  beneficent  action  of  the  institution, 
and  shorly  afterwards  contributions  in  kind  were  received  in  sufticient 
abundance  to  relieve  effectively  the  most  urgent  necessities.  Tliis  i*om- 
mittee  found  itself  at  the  head  of  an  institution  without  preceilent  in  the 
military  annals  of  Europe;  consequently  it  became  necessary-  for  it  to 
advance  i)nidently  and,  if  I  may  so  speak,  gi-opirtgly.  It  conmiencHl  bv 
sending  to  the  theatre  of  war  one  of  its  most  distinguisliod  memWrs. 
Dr.  Gurlt,  i)rofessor  in  the  faculty  of  Berlin.  This  delegate  had  iuon» 
particularly  for  his  mission  the  studying  of  the  ways  and  means  of  tran*^ 
porting  the  wounded  from  the  field  of  battle. 

It  was  not  long,\ioweve\\  before  it  was  discovered  that  it  %vas  indispen 
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sable  for  the  society  to  be  represented  in  a  permanent  manner  upon  the 
field  of  operations.  For  this  purpose  Colonel  de  Malochowski  and  Major 
de  Witje  were  sent  as  delegates  of  the  committee,  and,  through  the  devo- 
ted activity  of  these  intelligent  men,  a  depot  was  immediately  organized 
in  the  city  of  Flensburg,  the  very  centre  of  military  operations,  so  that 
lint,  instruments  of  surgery,  bedding,  medicaments  and  alimentary  sup- 
plies could  be  delivered  to  the  surgeons  of  the  army  instantaneously  and 
as  they  required  them. 

Although  the  nimiber  of  wounded  did  not  excee<l  the  foresight  of  pro- 
fessional men,  yet  the  military  hospitals  contained  more  sick  and  wound- 
ed than  the  space  which  they  could  dispose  of  admitted,  and  considera- 
ble mortality  followed.  In  presence  of  this  fact  the  relief  society  appealed 
to  aU  the  rural  proprietors  of  Sclileswig-Holstein  to  ascertain  if  they  could 
be  disposed  to  receive  at  their  homes  wounded  soldiers.  To  this  appeal 
the  population  responded  with  such  eagerness  that  it  was  impossible  to 
accept  all  the  oflfers  made.  From  that  moment  overcrowding  ceased  in 
the  hospitals,  wounds  healed  more  regularly,  and  the  proportionate  rate 
of  mortality  decreased  considerably.  In  addition,  the  central  committee, 
with  resources  still  restricted,  foiuid  the  means  of  deliveiing  sums  of  from 
20  to  100  francs  to  most  of  the  invalids  who  left  the  hospitals. 

Such  were  the  acts  which  the  Prussian  Sanitary-  Commission  was  able 
to  accomplish  during  the  Schleswig-Holstein  war.  We  do  not  see  in  this, 
it  is  true,  brilliant  and  unexpected  residts  like  those  which  signalized  the 
beginning  of  the  United  States  Sanitary  Commission ;  still  it  would  be 
unjust  to  disparage  the  spirit  which  the  people  exhibited,  from  the  com- 
mencement, in  a  work  for  which  they  were  not  prepared.  The  central 
committee  of  Berlin  accomplished,  in  a  sphere  restricted  in  ap])earance, 
a  very  great  and  very  considerable  work  considering  the  resources  which 
it  possessed,  and  the  novelty  of  the  enterjirise  which  it  was  inaugiuating 
before  attentive  Europe.  I  piui)(»sely  say  that  Euroi)e  was  attentive,  for 
we  must  not  forget  that  at  the  time  when  the  central  committee  entered 
upon  its  work,  the  statutes  of  the  Geneva  conference  were  still  untried, 
and  the  realization  of  the  principles  which  they  enunciated  api)eare(l 
scarcely  i)robable,  if  not  impossible,  to  some  of  the  persons  who  had  assist- 
ed at  the  debates  of  the  conference.  Consequently  great  interest  was 
attached  to  the  enterprise  attempted  by  the  Prussian  Relief  Society,  and 
the  happy  results  obtained,  have  strongly  (•ontributed  to  the  conclusion 
of  the  international  treaty  which  was  signed  in  the  city  of  Geneva. 

After  the  Schleswig  campaign  the  central  society,  faithful  to  an  artic^le 
of  that  treaty,  remained  in  active  servic<with  a  ^iew  of  preparing,  during 
jieace,  the  means  of  succoring  the  wounded  when  war  should  again 
break  out. 

The  services  rendered  by  the  Pnissig-n  Sanitary  Society  were  ap- 
preciated by  the  war  department  to  such  an  extent  that  after  the 
Schleswig-Holstein  campaign,  and  in  time  of  peace,  the  government 
not  only  resolved  to  i)rotect  this  institution,  but  to  give  it  a  greater  devel- 
4ms 
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opment.  As  early  as  the  month  of  April,  1865,  the  central  committee 
was  advised  that  the  King  and  Queen  took  the  work  under  their  imiM^ 
diate  protection. 

In  April,  1866,  when  the  political  horizon  was  darkening  with  storm- 
clouds,  and  minds  accustomed  to  sounding  the  future  foresaw  the  poea- 
bility  of  a  conflict  with  Austria,  the  Prussian  Society  received  from 
the  King  the  right  of  cori)oration.  This  was  a  great  privilege,  for 
fro.n  the  moment  it  was  recognized  as  a  cori)oration  by  the  state,  it« 
Indi\iduality  was  established,  and  it  possessed  thereafter  the  power  of 
selling  and  buying,  of  building  and  endowing,  of  pleading  and  defending. 

At  the  same  time  the  government  made  known  that  it  would  be  du- 
rable for  the  central  committee,  whose  headquarters  were  at  Berlin,  to 
become  for  the  future  the  central  organ  of  public  charity,  in  order  to 
avoid  the  conflict  and  confusion  which  had  marked  the  first  efforts  of  the 
society  at  the  commencement  of  the  Schleswig  campaign.  After  thejw 
different  communications  with  the  government,  and  especially  after  the 
proclamation  in  which  King  William  caUed  all  Prussia  under  arms,  the 
central  committee  modified  its  statutes  and  addressed  to  the  nation  an 
energetic  appeal. 

On  all  sides  local  relief  societies  were  organized,  which  attached  them- 
selves to  the  mother  society;  and  gifts  in  money  and  supi>lie8  were  sent 
forward  to  Berlin  from  all  parts  of  the  monarchy. 

When  I  visit<Ml  the  Pnissiau  capital,  (the  war  was  then  at  its  hci^^lit. 
the  central  depot  of  this  in8titutiou  was  established  in  one  of  the  mu<t 
oi»ulent  quarters  of  the  city;  but  the  premises  ai>peared  to  nie  a  ^nvat 
deal  too  limited  for  the  use  to  which  they  were  destined.  Olferings  ha«l 
arrived  there  in  abundance;  enormous  boxes  obstructed  the  ]>a8Sii«rt*s: 
objects  of  every  nature,  mattresses,  oil-eloths,  instnmients,  baiulajrrs 
&e.,  were  lying  about  without  order  on  the  stairways.  In  the  s;iinf 
rooms  persons  were  busy  in  receiving  the  supplies  which  arrived,  aiwl  in 
sliijiping  others  to  the  theatre  of  war;  the  workmen  who  jiacked  lalx»n-«l 
side  by  side  with  those  who  were  unpacking.  They  were  nailin*;  ainl 
slicmting;  the  noise  of  the  hammers  mingled  with  the  voices  of  sniHTior 
enii)l()yers,  who  were  replying  to  the  comers  and  gcH*rs;  oixlers  ami 
dc^mands  were  addressed  on  all  si<les,  and  at  times  violent  disi'ns>i»»us 
ar()S4».  While  contemplating  the  noisy  and  somewhat  confustnl  sivm- 
which  ])resented  itself  to  me  at  the  central  depot  of  Berlin,  1  <h>uM  not 
dispel  a  sentiment  of  sadness  in  thinking  how  ea^y  it  was  in  the  mu\< 
of  suc^h  a  tumult  for  an  order  to  be  misunderstood  or  an  urgent  exiH-^i? 
tion  retarded.  For  in  like  occuiTences,  does  not  the  lea8t  delay  or  iIk 
least  error  (^nnpromise  hundreds,  if  not  thousands  of  existences  ?  1  uw^ 
add,  however,  that  my  apprehensions  were  not  well  foundetU  and  tlu* 
after  having  seen  closely  the  diftieulties  in  detail  again.*^t  whieh  the  on 
trill  eonunittee  had  to  contend,  I  have  been  only  the  letter  able  t4)a|»i»^* 
ciiite  the  great  things  aeeomplished,  and  to  recognize  with  what  pn^iuH 
Itiide,  with   what  order  and  precision  it  distributed  the  treiisan-?  '<    I 
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"Which  it  was  the  depo8itor}\  It  is  pix)per  also  to  remark  that,  to  enlighten 
it  upon  the  needs  of  the  army  and  to  aid  it  in  producing  the  greatest 
amount  of  possible  good,  the  central  committee  had  at  its  side  an  essen- 
tial organ;  indeed,  as  soon  as  it  was  realized  that  war  wa^  inevitable,  the 
central  committee  put  itself  in  correspondence  with  Count  de  Stolberg, 
whom  the  government  had  just  named  commissary  general  and  inspec- 
tor of  the  volunteer  hospital  service  of  the  Prussian  army.  Tlie  nature 
of  the  organization  of  the  Prussian  Society  will  be  i>erhaps  more  clearly 
indicated  by  the  following  extracts  from  its  constitution : 

"The  central  committee  has  it^s  headquarters  at  Berlin;  provincial  and 
parish  societies  are  considered  as  subdivisions  of  the  Prussian  Society. 

"The  central  committee  maintains  a  constant  and  regular  corresi)ond- 
ence  with  the  pro\'incial  and  parish  societies. 

"The  supreme  direction  of  the  cori)oration  is  intrusted  to  a  central 
committee,  charged  at  the  same  time  with  representing  the  Prussian 
Society  abroad. 

"This  committee  is  composed  of  at  least  24  members,  15  of  whom  must 
reside  at  Berlin. 

"The  government  appoints  three  commissioners  to  the  central  com- 
mittee, who  have  for  mission  to  aid  the  committee  by  their  counsels,  to 
serve  as  mediums  between  the  society  and  the  war  department,  in  order 
that  tlie  committee  ma}-  distribute  its  succors  actcording  to  the  wants  of 
the  army,  and  connect  its  hospital  and  sanitary  service  with  tliat  of  the 
ambulances  and  hospitals  of  the  army.  Tlie  commissioners  of  the 
g^overument  are  considered  members  of  the  committee  and  take  part 
therein." 

THE  PRUSSIAN  SANITARY  INSTITUTION  DURING  THE  COM- 

BAT  OF  LANGENSALZA. 

Hardly  had  war  been  inaugurated  before  the  central  committee  of  the 
Prussian  Society  had  the  opportunity  of  demonstrating  to  all  how  pow- 
erful was  the  organization  c^i-eated  by  the  coq)oration,  and  with  what 
favor  its  appear  to  patriotic  and  humane  sentiments  had  been  received 
hy  the  entire  nation. 

A  detachment  of  Prussian  troops  Iiad  marched  to  meet  the  Hanoverian 
army  which  was  moving  towards  the  south,  in  order  to  effect  a  junc- 
tion with  the  Bavarian  troops.  The  shock  between  the  Prussian  coq^s' 
and  the  main  body  of  the  Hanoverians  was  very  \iolent;  both  sides 
fought  with  extreme  obstinacy,  and  the  c^mtest  lasted  for  five  liours. 
Tlie  Prussians,  after  disphiying  prodigies  of  valor,  were  obliged  to  fall 
bsick,  which  they  did  in  good  order.  The  Hanoverian  army  exi)erienced 
enormous  losses;  and  the  day,  although  glorious  for  the  flag  of  Hanover, 
proved  dearly  the  inutility  of  a  prolonged  struggle  against  the  Prussian 
forces.  The  Hanoverians  retired  uiM)n  the  town  of  Langensalza,  and  the 
Prussians  cami>ed  in  the  neighliorhood.  The  bloody  combat  was  not  yet 
terminated  when  the  insufficiency  of  the  resources  which  the  l*russiau 


52  PARIS   UNIVERSAL   EXPOSITION. 

medical  corps  could  dispose  of  was  felt  iu  a  cruel  maimer;  and  as  to  the 
resources  of  the  Hauoveriaiis,  they  were  nearly  nothing. 

Such  was  the  situation  when  the  royal  commissioner  to  the  oentoil 
committee  of  the  Prussian  Belief  Society,  Count  de  Stolberg,  recdved 
information  at  about  5  o'clock  in  the  afternoon  that  there  were  1^ 
wounded  at  Langensalza  who  were  absolutely  in  want  of  bread.  Imme- 
diately the  central  committee,  with  a  most  commendable  activity,  re- 
sponded to  the  call;  after  midnight  three  special  convoys  left  the  Beriin 
station,  bearing  the  succors  of  the  Sanitary  Society  to  the  field  of  battle. 
Among  the  supplies  sent  forward  were  1,072  bandages,  150  plaster 
preparations,  4  bottles  of  chloroform,  124  mattresses,  150  compresses, 
500  shirts,  102  towels,  100  pairs  of  socks,  lint,  slippers,  wadding,  cbawers, 
surgical  instruments,  chocolate,  and  a  host  of  other  things  destined 
to  relieve  or  revive  the  woundM.  We  see  that  the  committee  had  shown 
itself  i)rovident,  and  was  ready  at  the  first  ai)peal  to  fulfil  its  duty,  nobly 
and  worthily. 

One  of  its  members  accompanied  the  expedition,  as  also  eight  physi- 
cians, and  several  male  and  female  volunteer  nurses,  among  whom  were 
six  deaconesses  of  the  Institution  of  Protestant  Sisters.  At  Magdebuorg 
several  other  physicians  and  nurses  united  themselves  with  the  members 
of  the  lielief  Society.  The  central  committee  had  taken  care  to  telegraph 
to  the  local  committee  of  Gotha  an  order  to  prepare  vehicles  for  r«*eiv 
ing  the  sui)plies  shii)i)e(l,  so  tli.^t  no  delaj^  was  eucountei'ed,  and  the  con 
V  oy  reached  the  little  town  of  Langensalza  early  in  the  morning. 

No  one  was  prei)ared  for  so  terrible  a  eanuige;  the  hospital  seF\ice  was 
wanting  not  only  in  nurses,  but,  strange  to  say,  it  did  not  even  jHKSi^ess 
the  necessary  material  for  arranging  a  single  ambulance  hospital;  so  the 
wounded  Hanoverians  and  Prussians  were  placed  upon  such  straw  as 
could  be  hastily  luocured;  some  were  lying  upon  the  ground,  few  weiv 
they  to  whom  a  bed,  fiuiiished  with  a  straw  matting,  had  Ikh^u  jrivHi. 
The  army  surgeons,  exhausted  by  fatigue,  were  disti-essed  at  the  si«;ht  of 
so  nuich  suffering  which  they  were  i)owerless  to  alleviate.  \Ve  ma\ 
Judge  then  of  the  satistaction  experienced  when  they  siiw  the  arriv;il  o( 
a  long  train  of  wagons  which  brought  them  all  those  different  thinjrs  >o 
much  needed:  bedding,  lint,  bandages,  compresses  and  provisions.  Wf 
may  fancy  their  gratittcation  when  they  saw  coming  to  their  aitl  the  nuik* 
and  female  nurses,  and  the  physicians  the  Relief  Society  had  si*nt.  Kvm 
thing  was  soon  transformed,  and  a  better  aspect  of  affairs  followiMl.  All 
the  wounded  Prussians  and  Hanoverians  were  installed  in  irotMl  Utis. 
order  was  established  and  anxieties  ceased. 

THE  PKITSSIAN  SOC^IETY  DrilING  THE  BATTLE  OF  SADOWA 

It  has  been  shown  with  what  intelligence  and  energy  the  <»ontral  ivni 
mittiH*  of  the  Prjissian  Society  gave  aid  and  assistance  to  thr  uitHlii-ai 
department  of  the  army  at  the  first  conflict  lH»twt»en  the  hostih^  fonts 
Yet  that  was,  so  to  syh'vvU,  only  the  lirst  trial  made  by  the  institutioD  o: 
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its  forces.  From  that  moment  it  became  coHScious  of  what  it  coiUtl  real- 
ize, and  when  graver  and  more  decisive  events  occurred  to  astonish  Ger- 
many and  Europe,  almost  immediately  after  the  combat  of  Langensalza, 
the  Prussian  Society  proved  in  a  splendid  manner  the  great  senices  a 
•work  based  upon  the  free  co-operation  of  a  united  people  can  render  in 
such  solemn  moments. 

The  Prussian  troops  had  penetrated  into  Bohemia  by  the  narrow  defiles 
of  Saxony  and  Eiesengebirge.  A  series  of  bloody  battles  had  conducted 
them  to  the  banks  of  the  Elbe  before  the  fortress  of  Koniggratz.  Here 
upon  the  hills  and  in  the  vast  plain  which  are  near  that  city  the  grand 
and  memorable  battle  took  place,  which  will  remain  in  the  annals  of  his- 
tory as  one  of  the  greatest  events  of  the  19th  century. 

More  than  500,000  combatants  confronted  each  other  on  the  morning 
of  the  third  of  July.  The  shock  wa«  terrible;  from  eight  o'clock  in  the 
morning  until  five  in  the  evening  the  roar  of  cannon  was  incessant;  and 
when  towards  evening  the  King  of  Prussia,  who  had  directed  the  battle, 
put  himself  in  pursuit  of  the  formidable  Austrian  army  that  he  had  just 
conquered,  more  than  40,000  wounded  strewed  the  immense  space  which 
stretches  from  the  village  of  Sadowa  to  Chlum,  and  from  Ne<jhanitz  to 
the  fortress  of  Koniggratz.  We  may  easily  fancy  the  work  which  the 
Austrian  and  Prussian  surgeons  had  to  do  on  this  bloody  day;  the  Prus- 
sian surgeons  particularly,  for  we  must  remember  that  the  Austrian  army 
in  its  retreat  left  almost  all  it«  wounded  upon  the  field  of  battle,  aban- 
doning to  the  generosity  of  the  enemy  the  task  of  picking  up  and  i)ro- 
viding  for  them.  The  surgeons  of  the  Prussian  army  did  not  fail  in  this 
duty;  they  took  care  of  Prussian  and  Austrian  with  equal  solicitude;  in 
acting  thus  Prussia  was  not  obeying  a  natural  sentiment  of  generosity 
and  humanity  alone,  but  was  fidfilling  the  engagements  to  which  she  had 
subscribed  in  signing  the  treaty  of  Geneva.  I  shall  never  forget  a  scene 
which  1  witnessed  in  the  little  village  of  Milowitz.  In  a  wooden  house, 
with  al)out  20  other  wounded,  a  young  Hungarian  soldier  was  lying,  his 
leg  badly  swollen.  There  was  evidently  a  bone  fractiu^ed  near  the  ankle, 
and  the  ball  had  remained  in  the  wound;  still  there  existed  some  doubt 
on  this  subject.  Kothing  could  be  more  touching  than  the  solicitude 
with  which  the  surgeon-iu-chief  and  the  other  physicians  examined  the 
patient.  Mr.  de  Langenbeck,  while  i)robing  the  wound,  addressed  words, 
full  of  kindness  to  the  suflferer;  he  encoiu^aged  him  to  supiwrt  patiently 
a  pain  which  he  could  not  spare  him.  I  followed  with  undisguised  admi- 
ration the  skilful  hands  of  the  surgeon,  when  suddenly  turning  towards 
us  he  said,  "the  ball  is  here."  Then  addressing  himself  to  the  patient, 
he  added,  "now,  be  at  rest  my  boy,  you  shall  soon  return  home  to  those 
who  love  you." 

This  fact  is  cited  not  simply  to  exhibit  a  trait  of  goodness  and  human- 
ity, but  beciiuse  I  believe  that  in  a  large  number  of  cases  an  encouraging 
word  renders  less  cruel  the  sufferings  of  the  wounded  in  foreign  coun- 
tries, far  from  those  who  are  interested  in  and  attached  to  them,   lii  ho^^^v 
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tals  where  the  sick  are  nursed  by  women,  they  will  often  find  opportuni- 
ties to  speak  of  their  homes  and  those  they  have  left  there;  but 
in  the  military  hospitals  that  I  visited  in  the  >illage8  of  Bohemia,  thcfe 
were  none  of  these  women  by  the  bedside  of  the  wounded.  To  see  the 
gentleness  and  the  goodness  of  the  nurses  and  physicians,  one  would  say 
that  they  wished  to  give  their  patients  the  same  care  and  attentions 
that  Sisters  of  Charity  would  have  shown  for  them. 

At  the  very  moment  when  the  first  battles  took  place  in  the  defiles  of 
Saxony  and  Bohemia,  the  committee  sent  forward  to  these  countries  a 
shipment  of  medical  and  sanitary  supplies  having  a  total  weight  of  moie 
than  50  tons,  together  with  440  casks  of  wine.  The  convoy  arrived  at 
Gitschin  the  day  before  the  battle  of  Sadowa,  and  the  King  of  Prussia, 
after  having  personally  conferred  with  the  members  of  the  committee 
that  followed  it,  ordered  that  the  material  should  be  distributed  in  the  field 
hospitals  which  had  been  established  in  the  different  places  where  the 
Prussians  had  been  victorious,  from  Nachod  to  the  town  of  Gitschin.  A 
part  of  the  goods,  nevertheless,  was  reserv'^ed  for  the  wounded  that  were 
constantly  brought  back  from  the  different  battle  fields.  The  oonvoyi 
of  wounded  formed  a  long  line  of  carriages  advancing  slowly  and  with 
difficulty.  When  the  delegates  of  the  society  met  these  wounded  a  sad 
sight  was  offered  them:  in  heavy  wagons  men  were  lying  upon  straw, 
who,  after  ha\ing  received  a  first  dressing  of  their  wounds,  had  remained 
from  30  to  48  hours  without  food.  All  the  resources  of  the  country 
had  been  exhausted,  and  one  cannot  think  without  shuddering  of  the 
fate  which  would  have  inevitably  befallen  a  portion  of  these  men  if  the 
commissioners  of  the  Relief  Society  had  not  arrived  there  at  the  decisive 
moment  to  offer  pro\'ision8  to  the  sufferers  and  recall  thera,  as  it  were, 
to  life. 

A  few  days  after,  a  more  considerable  train  start(»d  out  *fn>m  Berlin. 
The  battle  of  Sadowa  had  been  fought,  and  tho  Prussian  army  was  dka - 
ing  rapidly  upon  Vienna.  Another  battle  not  less  bloody  was  antiii- 
pated,  and  it  was  necessary  at  the  same  time  to  face  the  double  exigemies 
of  the  moment.  One  of  the  convovs,  forwarded  bv  the  societv  on  nn-^'iv- 
iug  the  news  of  the  great  battle,  had  an  ai)proximate  value  of  $(»0,WiO, 
and  among  the  things  were  four  tons  of  ice,  destined  for  the  s^^nii* 
of  the  hospitate.  The  committee  sent  forward  everj'  day,  during  a 
fortnight,  a  train  of  supi)lies  for  Bohemia.  To  intn>duce  ortler  in  im 
ent(»rprise  so  great  and  so  difficult,  the  necessity  was  felt  of  estalv 
lishing  grand  depots  upon  the  very  theatre  of  operations,  from  these 
the  tield  hospitals  could  be  aided  according  to  their  wants,  and  n*lief 
carried  ])rom])tly  to  the  wounded  wherever  a  serious  engagement  shunW 
demand  the  solicitude  of  the  society's  delegates.  Such  dejwts  ^vrr 
speedily  organized  at  Turnau,  Gitschin,  and  esj>ecially  at  K<pnigiiilH»f. 
Trautenau,  Bninn,  Pardubitz,  Wurzburg,  and  Wertheini.  But  in  spire 
of  the  precautions  and  wise*  nieasun^s  which  the  central  conmiitttH*  had 
taken,  the  supplier  OLe«>l\\\vivV  ^ot  Wi^  ^aruiy  of  Bohemia  often  exiK^riemvi 
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unfortunate  delays  on  aeeount  of  the  incnmbrances  which  existed  on  the 
railways.  I  could  not  resist  a  feeling  of  sadness  at  the  sight  of  the 
iiumeix)us  wagons  which  remained  whole  days  in  the  railway  stations 
&om  Dresden  to  Prague.  These  delays  were  the  more  lamentable  from 
the  fact  that,  while  considerable  shipments  of  pro\isions  were  spoiling 
in  the  stations,  pressing  wants  were  felt  in  the  hospitals  of  Brunn  and  the 
\icinity,  where  the  cholera  was  raging  with  >aolence. 

The  states  allied  to  Piiissia  also  placed  at  the  disposition  of  the  central 
committee  the  products  of  public  benevolence.  The  free  city  of  Bremen, 
.for  instance,  despatched  to  Berlin  at  one  time  $8,000  in  specie,  400  casks 
and  1,300  bottles  of  wine,  380  bottles  of  i>ort,  900  pounds  of  tobacco, 
47,000  cigars,  2,000  pounds  of  sugar  and  1,000  pounds  of  rice;  the  days 
following,  shipments  as  considerable  arrived  from  this  same  city  and  the 
Grand  Duchy  of  Oldenbourg,  while  the  city  of  Hamburg  sent  immense 
quantities  of  ice. 

The  central  committee  distributed  with  intelligence  and  without  par- 
simony the  resources  it  possessed.  After  the  battle  of  Sadowa,  and 
shortly  after  the  treaty  of  Nickolsbourg,  it  made  a  shipment  to  Prague 
which,  by  its  proi>ortions,  reminded  me  of  those  forwarded  at  times  by 
the  United  States  Sanitarj^  Commission  to  the  federal  army.  This  train 
or  convoy  was  composed  of  22  wagons,  and  I  noticed  among  the  supplies 
then  sent  50,000  pounds  of  meat,  34,000  bottles  of  red  wine,  1,500  bottles 
of  cognac,  20,000  pairs  of  slippers,  5,000  flannel  belts,  62,000  cigars,  and 
a  host  of  other  things  as  useful  as  varied. 

Independently  of  the  depots  where  it  stored  its  supplies,  the  Belief  Soci- 
ety had  organized  at  the  principal  railway  stations,  particularly  at  the 
branch  line  or  junction  stations,  grand  buflfets,  where  its  agents  were 
busied  in  distributing  succor  to  the  wounded  who  were  passing,  as  well 
as  to  the  fieTd  hospitals  established  in  the  \icinity  of  these  stations. 

Pardubitz,  for  example,  is  a  railway  station  on  the  line  leading  from 
Dresden  to  Vienna,  and  forms  a  point  of  junction  for  several  branch 
roads.  From  eight  to  ten  thousand  men  were  in  garrison  there,  and 
toward  the  end  of  July  the  militarj^  hospitals  of  the  place  were  crowded 
with  cholera  patients.  At  this  imi)ortant  point  the  society  had  established 
a  principal  depot,  which  was  able  to  supply  the  hospitals  with  every 
thing  necessary  for  their  sick  and  wounded,  and  with  all  the  food  suita- 
ble for  convalescents.  In  addition,  it  had  fixed  in  the  railway  station  one 
of  these  buflfets  of  which  I  speak,  in  order  to  be  better  able  to  distribute 
its  help  to  the  troops  that  passed,  or  were  temi)orarily  stationed  there. 
It  gave  daily  to  each  soldier,  convalescent  or  suffering,  beef  soup,  meat, 
a  large  glass  of  wine,  a  small  ghiss  of  cogimc  with  sugar  or  fi*esh  water, 
bread,  cigars,  and  in  the  morning  a  cup  of  coffee  and  sweeteneil  bread. 
From  the  month  of  May  to  July,  the  number  of  soldiers  passing  through 
Pardubitz  and  assisted  by  the  society  amounted,  on  an  average,  to  300 
daily.  Another  branch  of  this  kind,  established  at  Bodenbactk,  an  imx)ort- 
aut  station  on  the  railway  from  Dresden  to  Vienna,  distributed  in  the 
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same  manner  and  in  the  same  time,  refreshments  to  5,500  convaleaoente. 
and  to  5,000  well  men,  fatigued  from  long  travel.  This  branch  establisb^ 
meut,  intrusted  to  the  direction  of  Mr.  Auerback,  a  distinguished  pio^ 
fessor  of  Berlin,  who  had  voluntarily  offered  his  services  to  the  society— 
this  establishment,  I  say,  placed  each  day  500  rations  at  the  disposal  of 
the  troops  who  passed,  and  each  ration  consisted  of  a  half  pound  of  meat, 
a  loaf  of  white  bread,  a  goblet  of  wine,  a  small  glass  of  brandy  and  a 
glass  of  sugared  water,  for  the  soldier  in  health ;  if  the  soldier  was  unwell 
or  convalescent,  he  was  offered  another  of  soup  or  broth.  It  is  to  be  r^iret- 
ted  that  in  such  cases  these  branch  establishments  did  not  have  at  their, 
disposition  the  excellent  beef  extract  of  Borden,  which  makes  one  of  the 
best  broths  that  can  be  offered  to  convalescents. 

At  the  end  of  the  war  the  Prussian  Society  of  Belief  to  the  wounded 
had  exi>ended  in  specie  a  sum  of  about  2,000,000  of  francs  for  completing 
its  supplies  of  pro\'isions  and  in  relieving  the  wounded;  on  the  other 
hand,  it  had  received  in  kind  and  distributed  articles  of  a  value  estima- 
ted at  6,000,000  of  francs.  Certainly  these  are  considerable  sums^bnt 
the  intelligent  manner  in  which  these  treasurers  have  been  distributed 
has,  so  to  speak,  doubled  the  value  of  them.  It  is  proper  to  add,  moreo- 
ver, that  if  the  society  has  been  able  to  obtain  so  great  results,  it  ha* 
been  specially  due  to  the  energy  and  self-sacrifice  of  its  agents,  who  have 
fulfilled  evoiywhere,  voluntarily  and  without  remuneration,  their  noblt- 
and  difiicult  mission  with  a  perseverance  as  admirable  as  it  wiis  uufal 
teriii^.  In  justice  we  must  also  observe  that  the  Prussian  govcrninHit 
seconded  poweiiiilly  the  efforts  of  the  society  in  authorizing  it  to  um' 
gratuitously  the  railways,  i)ost  and  teh^graph. 

KNIGHTS  OF  THE  ORDERS  OF  SAINT  JOHN  AND  MALTA. 

Besides  the  Pnissian  Society  of  Relief,  there  were  other  rc^fief  scK^ieties, 
such  as  the  Society  of  Ka^nig  Wilhelni,  and  the  Society  of  Relief  to  tlit- 
Army,  which  had  likewise  for  their  mission  the  succoring  of  the  womiil 
ed.  End(»avors  were  made,  without  success,  to  ett'ect  a  coalition  lH*twi-«  n 
these  and  the  Prussian  society;  the  Society  Kcenig  Willu»Iin  nevertlit- 
less  charged  the  central  committee  of  Berlin  with  the  distribution  oi* 
relief  in  kind,  which  it  forwarded  to  the  army. 

An  institution  that  rendered  gi*eat  services  in  the  hospitals  durin;irthr 
whole  war  was  the  Order  of  the  Knights  of  Saint  John.  This  onh*r. 
restored  in  Prussia  in  1812,  had  until  latterlv  been  onlv  bonoran.  It 
is  still  necessary  to  be  descended  from  noble  parents  in  onU»r  to  iHtnuiK- 
a  member  ol"  it.  Already  at  the  time  of  t\w  Si'hleswig-IIolstein  camiui^^: 
the  mcMnbers  of  this  order,  recollecting  the  elevated  mission  of  the  ancirir 
knights  of  Saint  John,  of  whom  they  considered  themselves  the  i)er|»et»w 
tors,  wished  to  be  nsefnl  by  consecrating  themselvi's  to  nursing  the  sirk 
and  wounchMl.  J)nnng  the  campaign  against  Denmark,  the  Oith*r  «•! 
Saint  »Iohn  had  organized  a  sanitary  s(»rvice  and  had  st»nt  several  oi  it> 
members  to  tlie  Uos\V\t\v\s  vv\\v\  \o  \.\\vi  bvvttle-tields. 
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When  the  war  broke  out  between  Prussia  and  Austria,  the  former 
government  conferred  on  the  grand  master  of  the  Order  of  Saint  John, 
Count  Stolberg-Wemigerode,  the  title  and  powers  of  commissary  general 
and  military  inspector  of  the  volunteer  hospital  service.  He  was  also 
appointed  government  commissioner  to  the  central  committee  of  the 
Society  of  Belief  to  the  wounded.  This  society,  through  the  earnest  and 
cordial  concurrence  of  Count  Stolberg,  contracted  an  intimate  alliance 
with  the  Order  of  Saint  John.  A  member  of  the  order  received  the  spe- 
cial mission  of  maintaining  relations  of  fraternization  between  the  society 
and  the  order  of  knights.  By  this  union  the  Belief  Society  was  enabled 
to  extend  its  operations  greatly,  for  everywhere  upon  the  wide  field  of 
events  the  Knight«  of  the  Order  of  Saint  John  were  present  as  delegates 
of  their  grand  master.  By  a  special  combination  these  knights  were 
almost  always  delegates  at  the  same  time  of  the  Belief  Society.  It  was 
these  knights  who  were'  most  frequently  placed  at  the  head  of  the  numer- 
ous depots  which  the  society  had  established  in  Austria;  it  was  they 
wlio,  in  their  quality  of  hospital  volunteers,  acquainted  the  Belief  Society 
with  the  wants  of  the  different  hospitals  in  which  they  were  serving. 

The  Order  of  Saint  John  is  an  evangelical  Protestant  institution. 
Throughout  the  whole  war  it  did  not  cease  to  render  eminent  services; 
it  generously  accepted  for  its  line  of  conduct  the  principles  of  the  inter- 
national convention  of  Geneva,  and  lavished  its  attentions  without  dis- 
tinction upon  friends  and  enemies. 

Bivaling  in  zeal  the  Knights  of  the  Order  of  Saint  John  were  the 
knights  of  the  Catholic  Order  of  Malta.  Associating  themselves  in  the 
arduous  efforts  of  the  sanifeiry  (*.ompanies,  the  members  of  these  two 
orders  have  courageously  done  their  duty  upon  the  battle-fields,  and  in 
the  field  hospitals,  as  well  a«  in  their  quality  of  commissioners  intrusted 
with  condntting  the  trains  sent  by  the  Belief  Society,  and  with  distrib- 
uting the  supplies  forwarded.  1  have  remarked  that  the  Prussian  Belief 
Society  had  not  succeeded  in  ceuti*alizing  in  its  own  hands  the  resources 
of  the  other  analogous  societies  which  were  in  operation  at  Berlin.  It 
is  i)roper  to  add,  however,  that  there  did  not  exist  between  these  socie- 
ties any  antagonism,  and  that  all  carried  into  the  accomi)lishment  of  their 
task  the  same  eaniestness  and  the  same  ardor. 

BELIEF  SOCIETIES  IN  SAXONY  AND  SOUTHEBN  GEBMANY. 

In  Saxony,  at  the  first  news  of  the  engagements  that  had  taken  place 
in  Bohemia,  several  relief  societies  were  voluntarily  organized  at  Dresden, 
Leipzig,  Chemnitz,  and  Ziltau.  The  women  especially  distinguished 
themselves  by  their  eagerness  in  preparing  lint,  and  pla(*ing  at  the 
disposal  of  the  different  committees  which  they  had  instituted,  linen, 
refreshments,  and  pix)visions. 

When  the  trains  of  wounded  arrived  at  Dresden,  such  a  number  of 
women  presented  themselves  at  the  hosi)itals  that  the  medical  oflicers 
had  to  intervene  and  refuse  them  access;  they  brought  their  offerings 
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X>ell-mell,  moved  by  a  noble  sentiment  of  compassion,  but  without  order 
and  without  discernment.  And  then  they  demanded  at  times  that  the 
refreshments  which  they  came  in  person  to  offer  to  the  wounded  should 
be  given  in  preference  either  to  the  Saxons  or  the  Austrians.  Little  by 
little  order  was  established,  the  service  of  voluntary  relief  centndized, 
and,  through  the  judicious  eflforts  of  the  president  of  the  Saxon  society, 
the  excellent  and  indefatigable  General  de  Beitzenstein,  they  were  ena- 
bled to  distribute  advantageously  to  all  the  wounded  the  relief  in  money 
and  in  kind  which  arrived  abundantly  from  all  the  districts  of  Saxony. 
The  regular  hospital  of  Dresden  having  become  insufficient,  the  mihtary 
school  and  several  other  establishments,  particularly  a  large  public  school, 
were  converted  into  hospitals.  Thus  transformed,  the  latter  building 
seemed  to  me  to  satisfy  all  exigencies  as  a  well-aired  and  well- ventilated 
hospital. 

The  civil  physicians  of  Dresden  rivalled  in  zeal 'the  military  physicians 
of  Prussia,  and  I  doubt  whether  wounded  soldiers  ever  received  more 
intelligent  and  kinder  attentions  than  those  in  the  hospitals  of  Dresden. 
As  much  could  be  said  of  those  in  the  hospital  of  Zittau,  when  the  ablest 
physicians  of  the  district  came  by  turn  to  give  their  assistance  to  the 
military  surgeons. 

If  we  now  direct  our  attention  to  Southern  Germany,  we  there  see  also 
energetic  endeavors  to  organize  and  centralize  the  sanitary  service  ujion 
the  principles  of  the  Geneva  convention,  and  even  a  certain  tendency  to 
profit  from  the  example  given  by  the  United  States  Sanitary  Commission. 
Tliis  teiulency  was  manifested  particularly  in  Wiutemberg,  where  vSev- 
eral  local  relief  societies  were  organized  in  the  different  towns  of  the 
kingdom  as  soon  as  the  conflict  appeared  ine\itable.  The  8er\ice  of  all 
these  societies  was  centralized  at  Stuttganl  under  the  direction  of  the 
SAuitaets  Verein,  an  international  society  that  was  placed  under  the 
direct  patronage  of  the  Queen.  There  was,  besides,  a  great  enthusiasm 
in  all  classes  of  the  population,  on  account  of  the  energ^^tic  imjmlse 
given  to  the  movement  by  both  the  King  and  Queen ;  indeed  it  c^mld 
hardly  be  otherwise,  since  Wurtemberg  had  been  one  of  the  first  powers 
to  sign  the  Geneva  convention. 

The  Queen  manifested  in  this  undertaking  a  continued  and  comineiKl- 
able  Jictivity.  It  was  she,  so  to  speak,  who  initiated  the  country*  into 
this  humane  work.  By  her  efforts  meetings  were  inaugurate<l  at  Stutt- 
gard  and  in  the  j^rincipal  towns  of  the  country,  in  which  all  class*\s  of 
society  were  made  acquainted  with  the  aim  and  utility  of  ivlief  socictit^ 
And  when  the  conflict  had  commenced,  and  hospitals  were  establishe<l  to 
rec(»ive  the  wounded,  the  Queen  did  not  fail  in  the  duty  which  she  luul 
volant aiily  imposed  upon  herself,  but  went  frecpiently  to  stimulate  by 
her  ])r(»sence  the  courage  of  the  i)atients  as  well  as  the  zeal  of  thost*  who 
had  spontaneously  oft'ered  themselves  to  nurse  them. 

1  have  seldom  heard  more  elevated  and  just  views  as  to  the  part  that 
s<'initary  institutions  were  destined  to  perform  in  time  of  peace  ami  war 
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tbav  those  which  the  Queen  was  pleased  to  communicate  to  me  when 
I  had  the  honor  of  conversing  with  her  about  the  results  accom- 
plished by  the  United  States  Sanitary  Commission.  Never,  she  said, 
had  she  experienced  a  sentiment  of  greater  satisfaction  than  when, 
having  recognized  how  many  services  women  could  render  to  humanity, 
by  taking  part  in  the  sanitary  movement,  she  had  consecrated  herself 
to  the  mission  of  actively  propagating  the  sanitary  reform  in  her  kingdom. 

Through  the  concurrence  of  all  those  who,  by  their  position  or  knowl- 
edge, could  influence  the  population,  the  resources  of  the  sanitary  society 
rapidly  augmented,  and  during  the  short  campaign  in  which  the  troops 
of  Wurtemberg  were  engaged,  it  was  enabled  to  render  important  ser- 
vices in  sending  relief  of  every  kind,*  as  well  as  male  and  female  nurses, 
to  the  field  hospitals  established  at  Fauberbischofsheim  and  the  neigh- 
boring villages,  after  the  bloody  battles  which  had  taken  place  upon  the 
banks  of  the  Mein.  It  even  sent  assistance  to  the  wounded  in  Bohemia 
and  to  the  hospitals  of  Vienna,  of  Berlin,  and  of  Munich.  In  the  Grand 
Diibhy  I  noticed  an  activity  not  less  intelligent,  and  an  excellent  orgaipi- 
zation  of  the  international  society  of  relief  for  wounded  soldiers.  But 
what  is  truly  curious  and  specially  to  be  observed  is,  that  in  the  Grand 
Duchy  it  was,  as  in  the  United  States,  women  who  first  had  the  generous 
thought  of  founding  societies  of  reliet  to  the  wounded. 

As  early  as  1859,  the  Badischer  Frauenverein,  an  association  of  ladies 
of  the  country  of  Baden,  was  organized  at  Carlsruhe,  through  the  initi- 
ative of  the  Grand  Duchess  Louise,  with  the  object  of  succoring  the 
wounded  during  a  war  which  seemed  imminent  at  that  period.  Although 
the  threatened  scourge  was  diverted,  the  association,  which  had  spread 
throughout  the  country,  continued  in  activity  by  adapting  itself  to  the 
exigencies  of  peace,  without,  however,  abandoning  its  primary  object. 
The  central  committee,  sitting  at  Carlsruhe  under  the  presidency 
of  the  grand  duchess,  and  ha\ing  under  its  direction  seventy-four  col- 
lateral committees  in  the  country,  instituted,  in  1861,  a  work  which 
we  cannot  sufficiently  recommend  to  the  attention  of  other  sanitary 
societies:  it  founded  schools  for  nurses,  in  view  of  the  attentions  to  be 
given  to  sick  and  wounded  soldiers. 

These  female  nurses  are  instructed  in  the  hospitals  of  Carlsruhe, 
Pforzheim,  and  Mannheim.  I  see,  in  an  interesting  work  which  her 
royal  highness  has  forwarded  me,  that  these  devoted  women,  after  an 
apprenticeship  of  three  months  under  the  vigilant  eye  of  physicians  who 
give  them  daily  theoretical  and  practical  teaching,  undergo  an  examina- 
tion, and  the  central  committee  give^  them  a  certificate  according  to  their 
capacities.  When  they  have  terminated  their  instruction,  those  who 
return  to  their  homes  in  the  city  or  country  remain,  nevertheless,  under 
the  direction  of  the  local  sanitary  committee.  A  part  of  the  nurses  stay 
in  the  hospitals,  where  they  perfect  themselves.  Lastly,  some  occupy 
an  establishment  at  Carlsruhe  foiuided  by  the  society,  and  nurse  the 
8ick  at  their  homes  gratuitously,  in  time  of  peace. 
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Such  was  the  situation  of  this  relief  society  when  the  intemationa'  con- 
vention of  Geneva  took  plaee,  and  to  which  the  Grand  Duchy  of  Baden 
was  one  of  the  first  adherents.  The  end  proposed  to  be  accomplished 
had  already  been  foreseen  by  the  society  of  the  ladies  of  Baden ;  it  had 
even  already  organized  one  of  the  branches  of  service  most  strongly 
recommended  at  the  congress  of  Geneva.  So  that  there  was  no  neces- 
sity of  creating  in  the  Grand  Duchy  a  new  association  esx)ecially  charged 
to  represent  the  international  convention. 

But  wKen,  in  the  month  of  July,  1866,  the  hope  of  preserving  peace 
had  disappeared,  the  Grand  Duchess  Louise  proposed  to  the  Minister  of 
War  to  intrust  to  the  society,  over  which  she  presided,  the  functions  of 
the  international  society.  This  demand  having  been  accorded  without 
hesitation  by  the  grand  ducal  government,  the  Badischer  Frauenverein 
became  from  that  time  a  member  of  the  international  society  of  relief  to 
the  wounded,  and  it  must  be  admitted  that,  during  the  war,  it  constantly 
proved  itself  equal  to  its  mission,  and  has  worthily  fulfilled  the  noble 
duties  intrusted  to  it. 

From  the  time  when  the  Badi^n  troops  first  began  to  experience  the 
fatigues  of  forced  marches,  even  before  they  had  engaged  in  the  combats 
of  the  Mein  and  Tauler,  the  international  society,  under  the  presidency 
of  the  grand  duchess,  ably  seconai^d  by  the  Princess  Wilhelm,  displayed 
a  continued  activity. 

To  stimulate  the  zeal  of  all,  the  grand  duchess,  accompanied  by  the 
princess,  was  seen  to  labor  with  the  other  ladies  of  the  committee,  in 
overlooking  with  extreme  attention  and  solicitude  the  oi>erations  of  the 
society.  From  the  commencement  of  the  cami)aign  relief  in  abundani'e 
reached  the  army — cigars,  eatables,  and  refreshments  of  all  kinds ;  but 
after  the  engagements  of  the  25th  and  28th  July,  in  which  tht*  Uailni 
division  liad  taken  part,  the  central  committee  of  Carlsruhe  forwardtni 
to  W(»rtheim  and  Tauberbiscliofsheim  a  number  of  its  female  nursc»s,  who 
rendered  eminent  services  in  the  temporary  hospitals,  where  wonntlfd 
Prussians,  Bavarians,  Wurtembergians,  and  Badners  were  lying  side  by 
side.  ''They  fultilled,''  says  the  work  we  have  cited,  '* their  anlnous 
duti(»s  to  the  full  satisfaction  of  the  physicians  and  the  wounded,  and  mk' 
ceeded  in  concjuering  the  distrust  which  they  encoinitennl  at  their  arrival. 
Some  of  them  bc^longed  to  the  highest  classes  of  socii^ty.  Besi«lt*s  the 
services  which  they  rendered,  their  excellent  inllnence,  fidl  t>f  gentlriu»ss, 
the  order  which  tbey  knew  bow  to  organize  in  the  small  hos])itals  (Mini 
mitted  to  tbeir  care,  and  i\w  consolation  which  they  infused  into  the  binirts 
of  the  suticring,  bear  evidence  bow  important  it  is  that  women  of  iMlur.* 
tion  and  rclinennMit  slionld  consecrate  tbemselves  to  the  care  of  tbo  lios 
pitals.  Tlie  assistant  surgeons,  whose  work  in  attending  the  woinuh'ti 
was  too  laborious  for  women,  gained  much  by  association  with  tin*  hub 
nnrsi's,  and  fulfilled  tbeir  difficult  duties  with  more  zeal  and  consiih-ni 
tion." 

The  resources  wV\c\\  t\\e  vv^^^vvaWow  v^^eased,  by  reason  of  the  emu- 
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lation  which  the  central  committee  had  inspired  in  the  country,  were  so 
considerable,  that  at  the  end  of  the  campaign  it  had  forwarded  assistance 
to  Bohemia,  to  Vienna  and  Bavaria,  to  be  distributed  there  in  the  mUi- 
tary  hospitals. 

In  Bavaria,  also,  the  sanitary  movement  was  extensive  5  and  there, 
too,  were  associations,  of  women  especially,  which  organized  the  service 
of  relief  to  the  wounded;  and,  by  the  active  intervention  of  these  asso- 
ciations, the  surgeons  of  the  Bavarian  army,  after  the  affair  of  Kissin- 
gen,  had  at  their  disiK)sal  a  large  quantity  of  lint,  linen,  bandages,  and 
instruments,  at  the  same  time  that  refreshments  and  provisions  of  every 
kind  were  sent  to  the  hospitals. 

AUSTEIAN  EELtEF  SOCIETIES. 

After  the  battle  of  Sadowa,  most  of  the  wounded  who  had  not  been 
abandoned  to  the  care  of  the  Prussian  army  were  transported  to  Prague 
and  Vienna ;  the  former  having  been  left  in  the  hands  of  Prussian  phy- 
sicians, public  solicitude  was  directed  principally  to  the  multitudes  of 
wounded  in  the  capita^l. 

From  the  beginning  of  hostilities,  an  association  which  had  already 
been  in  operation  during  the  campaign  of  Holstein,  re-entered  upon 
active  service  with  increased  vigor  and  under  a  new  form.  It  was  called 
the  Patriotischer  Damenverein — patriotic  society  of  ladies.  As  soon  as 
war  was  determined  upon,  it  placed  itself  under  the  presidency  of  Prin- 
cess Schwarzenberg,  and  appealed  to  all  persons  in  the  empire  known  for 
interesting  themselves  especially  in  works  of  benevolence,  in  order  to 
engage  their  participation  in  the  association,  and  accord  to  it  their 
earnest  co-operation.  The  first  reiuiion  of  the  associated  ladies  took 
place  at  the  princess's  residence,  and  numbered  only  twenty-seven  per- 
sons. A  few  days  later,  however,  a  second  meeting  assembled  forty,  who 
nndeiiook  to  i)rocure  a  thousand  florins  each  for  the  society.  They 
exerted  themselves  with  so  mu(»Ji  zeal  and  devotion  that,  shortly  after 
this  second  reunion,  the  society  had  at  its  command  a  sum  of  110,000 
florins  instead  of  the  48,000  which  it  had  asked  for.  When  the  trains  of 
wounded  arrived,  the  Emi)eror  placed  at  the  disposition  of  the  Patriot- 
ischer Damenverein  two  physicians,  one  of  his  palaces  in  Hungary  to  be 
used  as  a  hospital,  and  surgical  instniments ;  while  the  Sisters  of  Charity, 
ever  i)re8ent  where  there  are  sick  to  be  caried  for,  offered  their  ser\ices 
to  the  association. 

Thus  it  was  that  the  association  of  Austrian  ladies  became  one  of  the 
principal  sanitary  societies  of  Austria,  and  rendered  great  services  to 
the  country,  under  the  presidency  of  a  distinguished  woman,  who  had 
given  up  to  the  society  for  hospital  puri)oses  her  handsome  palace,  with 
its  riding-house  and  stables.  This  lady  undertook,  besides,  the  lighting 
and  warming  of  the  establishment,  so  that  the  association  was  charged 
only  with  the  expense  of  feeding  the  si(*k  and  wounded ;  it  could  con- 
sequently dispose  of  its  funds  more  freely  in  favor  of  the  sick  and  ctt\\r 
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valescent.  The  society  gave  to  each  convalescent  on  leaving  the  hospital 
Schwarzenberg — which  contained  120  beds — 10  florins ;  and  to  those  who 
had  suffered  amputation  of  limbs,  from  150  to  200  florins;  to  the 
officers,  who  left  the  chateau  before  they  had  entirely  recovered,  it 
gave,  according  to  circumstances,  450  and  even  650  florins.  Notwith- 
standing these  liberalities,  it  still  possessed  sufficient  capital  to  assore 
to  soldiers  who  had  undergone  grievous  operations  a  life  income  of  60 
florins. 

But  the  solicitude  of  the  ladies  of  this  association  was  not  confined 
alone  to  the  Schwarzenberg  hospital ;  even  before  the  last  sick  of  the 
temporary  establishment  were  transferred  to  the  hospital  of  the  order 
of  Saint  Francois,  one  of  the  members,  the  Countess  de  Lowenthal, 
whose  indefatigable  exertion  was  the  admiration  of  the  population,  had 
already  called  the  attention  of  the  society  to  this  institution  sustained 
by  the  liberality  of  the  imperial  family,  and  which  the  Emperor  Maxi- 
milian had  endowed  with  a  sum  of  21,000  florins.  In  this  hospital  of  the 
order  of  Saint  Frangois,  Madam  de  Lowenthal,  by  the  attentions  which 
she  lavished  upon  the  wounded,  stimulated  a  laudable  emulation  among 
the  hospital  employes,  and  is  an  additional  example  of  the  happy  influence 
always  exerted  in  such  circumstances  by  the  presence  of  ladies  of  refine- 
ment and  position. 

If  this  society  of  ladies  rendered  good  services  by  the  devotion  of  \U 
members,  the  Patriotic  Society,  from  whicli  women  were  exelmUMl,  was 
the  one,  of  all  the  Austrian  institutions  organized  and  in  oiK^ration  dur- 
ing the  war,  which  most  resembled,  in  its  organization  and  manner  of 
operating,  the  American  society.  It  had  its  central  cx)mniittee  at  Vienna, 
and  local  associations  in  most  of  the  cities  of  the  empire.  It  s**leeted 
its  members  among  men  of  readiness  and  willingness  in  all  classics  of 
society;  and,  like  the  sanitary  associations  of  Prussia  and  the  United 
States,  it  had  volunteer  hospital  corps  organized,  who  were  in  waitinjr 
at  the  prineii)al  railway  stations  to  give  the  first  attentions  to  the 
wounded  who  arrived,  and  distribute  n^freshnients  among  them,  lender 
the  firm  and  able  direction  of  its  president,  Prince  Colloredo  Mansfield, 
this  association,  hjiving  its  origin  in  the  free  concurrence  of  the  pt*i»plf, 
rendered  such  important  services  to  the  army,  that  one  of  the  tir>i 
measures  of  Archduke  Albert,  when  he  took  command  of  the  aniiy 
of  the  north,  was  to  make  sure  of  its  co-operation. 

When,  some  time  after  the  battle  of  Sadowa,  I  visited  the  Austrian 
sanitary  establishments,  the  hospitals  of  Vienna  were  crowdinl  ^ith 
wounded,  and  in  most  of  them,  in  conse(iuence  of  insuttieient  light  and 
ventilation,  the  mortality  was  very  great.  One  hosidtul,  however,  n»n 
trasted  a<lvantageously  with  the  others,  by  itseleaidiness,  the  disiK>sitii»u 
of  its  halls,  and  its  good  ventilation.  Yet  it  was  an  improvis^nl  lH>s]»it;d. 
called  at  Vi(»nna  the  Holzhosi)ital,  because  it  had  been  establishtnl  in  a 
wooden  edifice  destined  for  an  agricultural  exhibition  whieh  t4H>k  pb« 
at  the  Prater.    Th\^  hosv)ital  was  intrusted  to  a  ladies'  soi'iety  under  tl» 
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presidency  of  Madam  Ida  von  Schmerling.  Founded  the  20tb  of  June,  this 
society,  called  Damen  Comite,  had  about  fifty  members.  Some  of  these 
established  themselves  in  the  hospital  confided  to  their  care.  They  had 
a  difficult  task  to  discharge,  for  there  were,  in  the  large  hall  alone  of  the 
building,  more  than  five  hundred  sick  to  provide  for.  This  establish- 
ment, with  a  single  story  well  aired  and  lighted,  reminded  us  forcibly  of 
the  wooden  hospitals  such  as  were  constructed  in  the  United  States. 

The  immense  influence  exercised  by  a  proper  ventilation  in  hospitals 
is  demonstrated  by  the  fact  that  in  the  establishment  of  the  Pmter  there 
were  but  12  cases  of  cholera,  only  two  of  which  proved  fatal,  while  the 
epidemic  raged  cruelly  in  the  other  hospitals.  But  a  fact  still  more 
striking  is,  that  out  of  5,000  wounded,  treated  in  that  establishment, 
only  62  died.  Besides,  only  two  cases  of  mortification  were  observed, 
and  cases  of  pysemia  were  very  rare.  It  is  proper  here  to  add  that  the 
director  of  this  hospital.  Doctor  Abl,  constantly  gave  proof  of  a  zeal  and 
intelligence  beyond  all  eulogy. 

THE  ITALIAN  SOCIETY  OP  EEUEF  TO  THE  WOUNDED. 

At  the  conference  of  Geneva,  the  Italian  members  took  an  active  part 
in  the  debates,  and  the  King  of  Italy  was  one  of  the  first  to  adopt  the 
agreement  emanating  from  these  deliberations.  As  soon  as  the  object 
of  the  convention  had  been  determined,  the  medical  society  of  Milan, 
under  the  inspiration  of  its  president,  Doctor  Castiglioni,  named  a  com- 
mission charged  with  preparing  the  statutes  of  a  relief  society.  This 
commission  engaged  with  spirit  in  the  accomx)lishment  of  the  task  com- 
mitted to  it,  and  on  the  15th  June,  1864,  the  Milanese  committee  of  the 
Italian  Association  of  Belief  for  sick  and  wounded  soldiers  was  consti- 
tuted. This  was  not  only  the  fii*st  Italian  committee  of  the  kind,  but,  in 
general,  one  of  the  first  societies  organized  upon  the  principles  of  the 
Genevese  convention.  To  justify  its  name  of  Milanese  Committee  of  the 
Italian  Society,  a  name  which  indicated  that  it  was  only  a  member  of  a 
society  more  vast  and  impoitant,  the  committee  of  Milan  made  a  spirited 
appeal  to  all  the  medical  societies  of  Italy,  urging  them  to  follow  its  exam- 
ple and  build  up  relief  societies.  At  the  same  time  that  it  communicated 
it«  statutes  to  the  medical  societies,  it  published  them  and  invited  citi- 
zens of  all  classes  to  give  their  co-operation  in  the  projected  work.  This 
appeal  was  heard;  relief  societies  were  organized  at  Bergamo,  Como,  Cre- 
mona, Pa\ia,  and  Monza ;  these  local  associations  adopted  the  statutes 
of  the  Milanese  committee,  and  with  unanimous  consent  recognized  the 
Committee  of  Milan  as  central  committee  of  the  Italian  Society  of  Belief 
for  the  wounded,  which  had  the  good  fortune  of  inaugurating  the  inter-^ 
national  sanitary  movement  in  Italy. 

The  entire  work  was  placed  under  the  patronage  of  King  Victor 
Emmanuel,  and  under  the  i)re8idency  of  Doctor  Castiglioni,  the  efficient 
president  of  the  Milanese  committee,  of  which  the  prince  royal  was 
honorarj'^  president.    From  the  outset,  the  society  busied  itself  actively 
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in  completing  its  organization,  and  in  obtaining  materials  and  money  in 
order  to  be  ready  to  fulfil  its  duties  should  its  services  be  needed. 

The  central  committee,  by  reason  of  its  foresight  and  prudence,  found 
itself  ready  to  accomplish  worthily  the  duties  incumbent  upon  it,  when 
the  events  of  1866  happened  to  bring  into  play  all  the  energies  of  Italy. 
At  the  approach  of  the  danger  several  other  relief  associations  were 
founded  in  localities  where  their  organization  had  been  neglected  during 
peace ;  and  all  these  societies,  those  of  Ancona,  Leghorn,  Naples,  Fer- 
rara,  Turin,  and  Florence,  operated  in  conjunction  with  the  Milanese 
committee,  which  they  considered  as  the  central  committee  of  the  asso- 
ciation. Still,  at  the  very  period  when  the  war  broke  out,  an  incident 
occurred  which  sensibly  touched  the  friends  of  a  work  that,  before  the 
eyes  of  the  whole  nation,  was  about  to  test  its  power  and  decide  a  ques- 
tion strongly  controverted  then  in  Italy :  namely,  whether  relief  organ- 
ized by  the  free  concurrence  of  the  citizens  could  really  produce  the 
grand  results  expected  of  it.  The  incident  to  which  I  make  allusion 
was  the  proposition  to  give  to  the  society  two  centres  of  operation, 
one  of  which  would  remain  at  Milan,  and  the  other  reside  in  the 
committee  of  Florence.  The  partisans  of  this  duality  supported  it  by 
considerations  which  were  not  wanting  in  strength.  They  alleged  that, 
if  the  enemy  crossed  the  Po,  the  communications  of  the  Milanese  com- 
mittee with  southern  Italy  would  be  destroyed;  but  that  so  long  asthii» 
event  was  not  realized,  it  was  useful  to  have  a  centre  of  action  at  Milan, 
situated  nearer  the  theatre  of  operations. 

On  the  other  hand,  the  opi)onents  of  this  pro]M>sition  oba<Tved  how 
dangerous  it  was  to  introduce  a  schism  in  the  administnition  of  tht* 
society  at  the  very  moment  when  it  shouhl  exhibit  the  extent  of  its 
power;  and  to  better  demonstrate  the  i)ropriety  of  having  only  tmf 
central  committee,  whatever  might  be  the  number  of  local  societies  and 
the  importance  of  the  work,  they  n^ferred  to  t\w  fact  that  the  8;initar> 
Commission  of  the  United  States,  which  had  counted  30,000  <*ommittt*es 
and  had  possessed  riches  to  the  amount  of  125,000,000  of  francs,  ha4l.  not- 
withstanding, but  one  central  committee,  that  established  at  Washing 
ton.  These  considerations  they  urged  should  necessarily  pn»s4»ut  them- 
selves forcibly  to  every  mind;  but  there  was  still  an  objection  to  the 
measure  proposed, not  less  weighty,  and  that  was,  as  n»nmrked  by  l)«Ktor 
Castiglioni,  that  the  Milanese  committee  having  alivady  been  nH*o;:iiize<l 
by  all  the  other  local  societies  as  the  only  central  conimitt<*e,  it  wouhl 
evidently  creat<?  confusion  in  the  society  at  the  very  moment  of  a^'tioii 
to  introduce  the  element  of  duality. 

After  lengthy  discussions,  and  in  spite  of  the  opposition  of  S4»veral 
sorieties,  it  was  finally  arranged  in  such  a  manner  that  the  couiniitt(*t*  i>t' 
Milan  n^inained  the  centre  and  ivpn^scntative  of  the  Italian  sm-icty  iu 
relation  with  the  International  Connnittee  of  Geneva.  Hut  in  Italv  it 
operatcMl  in  reality,  during  the  war,  only  as  centnd  ciunniittiv  of  tin* 
iocal  societies  situated  beyond  the  Po;  while,  by  the  very  force  of  cinnim 
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stances,  those  of  central  and  southern  Italy  assembled  around  the 
Florentine  committee.  Yet,  although  forming  two  centres,  the  two  com- 
mittees of  Milan  and  Florence  remained  united  in  close  relations,  and 
their  actions  were  always  concerted  in  such  a  manner  that  the  relief  ser- 
vice did  not  suffer  by  their  common  independence. 

During  the  whole  war  the  Italian  Belief  Society  exhibited  a  remark- 
able activity  and  intelligence.  In  all  the  provinces  of  the  kingdom,  but 
particidarly  in  those  of  the  centre  and  north,  there  was  an  enthusia^sm 
and  an  emulation  which  did  not  cease  for  a  single  day.  The  physicians 
distinguished  themselves  by  their  zeal  and  readiness  to  enlist  under  the 
glorious  banner  of  the  society.  Dimng  the  days  of  Custozza,  they  were 
seen  upon  the  field  of  battle  succouring  the  wounded,  and,  faithful  to 
the  mission  of  the  society,  attending  Italians  and  Austrians  indiscrimi- 
nately. The  ambulance  service  of  the  society  also  was  well  organized. 
The  employes  of  each  division  of  the  service  consisted  of  a  superior 
sanitary  officer,  two  assistant  sanitary  offiC/Crs,  an  administrator  chosen 
in  preference  from  the  clergy,  a  chief  nurse  and  eight  assistants.  The 
material  consisted  of  the  flag  of  the  international  society,  ambulance 
satchels,  medicine  chests,  litters  so  arranged  as  to  be  used  as  tents  when 
required,  plain  litters,  sacks,  bottles  and  goblets  in  wood  to  be  used  by 
the  wounded  for  drinking,  cases  of  surgical  instruments,  and  several 
varieties  of  baskets,  for  carrying  these  objects  in  carriages  or  on  horse- 
back. 

The  ambulances  of  the  society  rendered  great  services  to  the  regular 
army  and  to  the  volunteer  corps ;  and  the  assistance  in  provisions  and 
linen,  which  the  committees  of  Florence  and  Milan  distributed  in  the 
hospitals,  prove  in  a  striking  manner  that  all  classes  of  Italian  society 
also  understood  the  grand  role  reserved  for  individual  initiative,  when 
it  became  a  question  of  succoring  the  wounded  and  cheering  the  \ictims 
of  war.  And  here,  as  elsewhere,  it  was  the  women  especially,  who^ 
by  their  courage,  their  energy  and  devotion  aided  the  Relief  Society 
to  do  all  that  it  accomplishes!.  At  Milan,  Florence,  Turin,  and  Ferrara, 
they  did  not  confine  themselves  to  deliveritig  lint,  bandages,  compresses 
and  linen,  but  they  were  8<»en  also,  especially  at  Florence  and  Milan,  con- 
stantly occupied  in  ai<iing  the  committees  in  the  depots  of  those  cities. 

CONCLUSION, 

I  have  explained  as  minutely  as  possible  at  the  present  time  the  organ- 
ization of  the  international  relief  societies  which  were  in  operation  dur- 
ing the  recent  events  in  Germany  and  Italy,  mentioning  conspicuously 
the  special  services  they  have  rendered.  I  have  expressed  unhesitat- 
ingly on  more  than  one  occasion  the  unfeigned  admiration  I  felt  at 
the  sight  of  the  devotion  of  volunteer  physicians  and  nurses,  the  good 
will  of  sovereigns,  and  the  intelligence  and  acti>ity  of  the  committees 
placed  at  the  head  of  these  associations.  But  if  I  were  now  asked  what 
improvements  I  have  been  able  to  observe  in  Germany  and  Italy.^  u^tl 
5ms 
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the  work  instituted  as  early  as  1861  in  America  by  the  United  Stat^ 
Sanitary  Commission,  I  am  compeUed  to  acknowledge  that  I  have  nowhere 
seen  a  striking  amelioration,  or  an  improvement  worthy  of  being  Mgnal- 
]2ed,  either  in  the  organization  of  the  material  of  the  ambulance8,or  in 
the  personal  composition  of  the  sanitary  societies.  I  will  even  say,  and  I 
certainly  speak  without  partiality,  that  it  is  to  be  regretted  that  the  experi- 
ence acquired  in  the  United  States  during  four  years  of  a  murderous  war 
was  not  turned  to  better  profit;  it  is  particulaiiy  lamentable  that  many 
of  the  excellent  measures  employed  by  the  American  Sanitarj^  Commis- 
sion were  not  adopted  by  the  relief  societies  in  Germany,  and  lastly  that 
a  good  number  of  American  inventions  appropriate  to  the  service  of 
ambulances  were  not  employed  by  the  different  committees. 

A  long  study  of  the  sanitary  question,  such  as  it  appeared  in  America, 
having  familiarized  me  with  most  of  these  inventions,  I  knew  what 
services  they  had  rendered  the  United  States  Sanitary  CommissioD, 
and  how  much  they  had  aided  it  to  accomplish  its  glorious  but  labo- 
rious task;  so  that  as  soon  as  the  idea  of  organizing  analogous  associa- 
tions in  Europe  sprung  up,  and  consequently  long  before  the  Austro- 
Prussian  war,  I  had  decided  to  assemble  in  a  collection,  as  compleu* 
as  possible,  the  numerous  sanitary  apparatus  and  objects  whose  utihty 
had  been  acknowledged  during  the  civil  war,  by  the  American  con- 
misaion,  in  circimistances  as  serious  if  not  more  difficult  than  thos** 
produced  by  the  hite  European  eonfiiet.  Having  comnienctMl,  iuiinetli 
ately  after  the  close  of  the  war  in  the  United  States,  to  gather  the  ek^ 
nients  of  tliis  sanitaiy  collection,  I  was  already  in  possession  of  a  lar^^** 
niunbor  of  useful  and  interesting  appliances  when  war  broke  out  iu 
Gerniany;  so  that  when  1  went  to  the  theatre  of  action,  1  made  it  my 
duty  to  call  the  att^Mition  of  competent  men  to  such  of  these  iuvi'ii 
tions  as,  iu  my  opinion,  could  he  immediately  iutrcKluced  in  the  sanitary 
service  of  the  relief  societies.  These  commiuiications,  were  every  when- 
favorably  i-eceived;  and  I  believe  that  if  the  wiu:  had  coiitinutHl  mmh 
longer  the  associations  of  these  belligerent  countries  would  luive  bwu 
necessarily  brought  to  make  an  application  of  a  large  number  of  tbe:«r 
ap])aratus. 

The  war  being  ended,  I  could  not  choosi*.  a  more  favoi*able  moiueut  for 
inan]u;iirating  the  American  sanitary  collection,  of  which  I  have  s|K>ken, 
than  at  the  opening  of  the  Universal  Exhibition.  It  fcnmd  then^  its  nut 
ural  place,  in  the  international  exliibition  of  the  societies  of  rt»lief  to  tht* 
wonnded,  since  the  collection  was  destined  to  ott'er  to  the  consideration 
of  the  pnlUic  the  numerous  and  varied  means  by  which  the  tii-st  and  m«>M 
extensiv(*  of  rc^lief  societies  had  bec»n  able  to  realize  the  great  objei^t  it  lw<i 
in  view.  In  conclusion,  1  will  nienti(Ui  that,  since  the  la^t  Wiir  whi«*h 
so  agitated  Eur(vi)e,  eariM'st  and  able  elfort^  have  lx*eik  uiaile  to  i>4>pular 
izc  in  (»very  c^mntry  the  idea  of  international  societies  of  relief  for  thr 
wonnded.  The  benefits  which  thest*  ;uss(x*iii tions  have  spread  bro;idcast 
during  the  war  o\>eued  l\w  v^yvs  of  a  gr(?at  power  wliich  up  to  that  timr 
lia^l  refused  to  sign  l\\e  cv>\\\vi\\Wov\  v^^  V^^\\^N^\\«^"\^Qf  Austria. 
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To  decide  on  the  question,  she  had  only  to  compare  what  had  been 
done  in  Prussia  with  what  her  own  sanitary  service  had  realized,  notr 
withstanding  the  patriotism  and  good- will  of  the  people. 

As  to  Russia,  it  could  not  escape  the  penetration  of  the  Emperor  Alex- 
ander that,  affcer  a  proof  so  decisive,  most  of  the  objections  which  had 
been  raised  against  the  expediency  and  efficacy  of  sanitary  societies  were 
dissipated.  Bussia  has  therefore  officially  adhered  to  the  convention  of 
Geneva,  It  may  be  said  that  the  international  sanitary  work  becomes 
now  one  of  the  most  popular  institutions  of  Eiurope,  and  I  believe  that 
in  order  to  fortify  it,  and  furnish  it  with  the  means  of  accomplishing  in. 
a  complete  manner  its  noble  mission,  no  more  simple  and  ingenuous  meas- 
ure could  have  been  taken  than  to  invite  to  an  international  exhibition 
all  the  societies  of  relief  for  the  wounded,  organized  upon  the  basis  of  the 
Genevese  Convention. 

Thanks  to  the  initiative  of  the  central  committee  of  the  French  Society 
of  Belief,  which  made  a  stirring  appeal  to  the  societies  of  other  countries, 
this  order,  happy  in  every  point  of  view,  has  been  realized. 

I  repeat  it,  this  reunion  of  all  which,  in  different  countries,  has  been 
devised  for  succoring  the  woimded  soldiers,  will  be  the  most  fruitful 
among  the  numerous  measures  adopted,  up  to  this  time,  for  propagating 
the  international  work  of  relief.  Lideed,  from  the  comparative  study  of 
the  objects,  apparatus,  and  hospitals  wliich  have  been  employed  in  differ- 
ent countries,  the  best  types  may  be  chosen  among  the  different  models 
presented,  and  useful  inventions  for  sick  or  wounded  soldiers  will  thus  be 
adopted  in  countries  where  perhaps,  without  this  exposition,  they  would 
have  long  remained  unknown. 

But  this  international  exliibition  will  have  still  a  result  which,  though 
less  immediate,  will  not  be  less  favorable  to  the  progress  of  the  work, 
whose  success  constitutes  the  object  of  my  most  ardent  wishes.  I 
allude  to  the  good  which  must  necessarily  result  for  the  work  from  the 
simultaneous  presence  at  this  exhibition  of  most  of  the  eminent  men 
who  take  an  active  part  in  the  labors  and  operations  of  relief  societies, 
both  in  America  and  in  Euroi)e.  These  men,  by  exchanging  their 
ideas,  hopes,  and  studies,  will  mutually  enlighten  each  other  ujjon  the 
objects  of  their  coumion  solicitude,  and,  no  doubt,  will  carry  to  their 
respective  societies  new  and  fertile  ideas.  As  additional  proof  of  the 
reasonableness  of  this  hope,  we  see  that  from  the  intercourse  of  these 
men  an  excellent  idea  has  already  been  developed,  and  one  to  which 
those  who  wish  sincerely  the  develoi)ment  of  the  sanitary  work  \\dll  not 
refuse  their  concurrence.  We  allude  to  the  international  conferences  of 
the  societies  of  relief  for  the  wounded,  which  took  place  during  the  Uni- 
versal Exhibition. 

In  those  international  conferences  of  the  relief  societies  of  Euroi)e  and 
of  the  United  States,  scientific  questions  were  discussed  from  a  sanitary 
point  of  view,  and  long  sittings  were  devoted  to  the  study  of  serious 
improvements  relating  to  the  work.    About  50  delegates,  rex)reseuting 


68  PAKIS   UNIVERSAL   EXPOSITION. 

societies  organized  in  different  countries,  took  part  in  the  interesting  delib- 
erations which  characterized  those  international  reunions,  and  obtained 
the  following  principal  results: 

A  project  for  certain  modifications  in  the  text  of  the  G^ieva  treskiy  of 
18G4  wa8  unanimously  adopted.  This  project  could  not  fail  to  be  favor- 
ably and  unanimously  accepted,  since  its  principal  aim  was  to  make  par- 
ticipators in  the  benefits  of  neutrality  those  relief  societies  which  were 
not  in  existence  when  the  convention  in  vigor  established  the  principle 
of  the  neutrality  of  hospitals  and  their  attendants. 

Doubtless  all  the  powers  signing  that  treaty  will  readily  and  cheer- 
fully give  their  assent  to  the  modifications  proposed  by  the  late  interna- 
tional assembly. 

Li  order  that  the  neutrality  accorded  may  be  better  appreciated^  and 
the  result  of  the  conferences  fully  understood,  I  give  the  complete  teit 
of  the  convention  agi^eed  upon: 

TREATY  FOR  THE  AMELIORATION  OF  THE  CONDITION  OP  WOUNDED  SOL- 
DIERS IN  THE  ARMIES  OF  THE  LAND  AND  SEA. 

Article  1.  Ambulances,  hospitals,  and  all  material  de8tine<l  to  aid 
the  sick  and  wounded,  upon  land  and  sea,  will  be  recognized  as  nential 
and  as  such  protected  and  respe<;ted  by  belligerents. 

Art.  2.  The  attendants  of  the  hosintals  and  ambulances  of  land  and 
sea,  including  the  sei-vices  of  health,  of  administration  and  transiK»rt,  :i.< 
well  as  the  religions  attendance,  will  paiticipate  in  the  benefit  of  the  iihi 
trality. 

Art.  3.  The  persons  designated  in  the  preceding  article  will  Ik*  allowtMi. 
if  they  fall  into  the  hands  of  the  enemy,  to  continue  to  fultil  their  dutit^ 
in  the  hospital,  ambulance,  or  vessel  where  they  an*  placed.  Untier  th«* 
en(*niy\s  authority  they  will  still  ])reserye  their  wages,  &c. 

This  siinitary  assistance  will  not  be  detained  beyond  the  time  reipiin^l 
for  the  attention  of  the  wounded,  but  the  commander-in-chief  of  th«»  vi* 
torious  army  or  naval  forces  will  decide  when  it  may  withdraw. 

Th(»  sanitary  and  administrative  service,  as  well  as  the  wagiuis,  ships 
and  all  material  in  use  of  the  w^mnded,  will  continue  to  o|x*nite  ui»>»n 
the*  ti(»l(l  of  battle  or  in  the  waters  whei*e  the  combat  has  taken  phni'. 
even  after  those  places  shall  have  bei^n  occupied  by  the  victorious  jim\> 
or  the  naval  forces.  However,  the  wounded  removed  shall  rt^main  in 
charge  of  the  concjueror.  If  the  sjuiitarj'  and  administrative  ser\ifv 
should  fail  in  the  duties  imposcnl  by  its  neutrality,  it  shall  be  submitte<i 
to  the  hiws  of  war. 

Art.  4.  The  members  of  the  scM^ieties  for  the  relief  of  woiinde<l  soldiers 
in  the  land  and  naval  armies  of  ever>'  country,  as  also  their  auxiliarr 
attendants  and  their  material,  are  dtn^laitnl  neutral. 

The  relief  societies  will  put  tliemst^lves  in  direct  communi4*ation  with 
Headauarters  of  the  armies  or  with  the  commandants  of  the  naval 
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The  relief  societies,  in  accord  with  their  representatives  at  the  head- 
quarters of  the  laud  or  naval  forces,  may  send  delegates  who  shall  follow 
the  armies  or  the  fleets  upon  the  theatre  of  war,  and  second  the  sanitary 
and  administrative  services  in  their  operations. 

Art.  5.  The  inhabitants  of  the  country^  as  well  as  volunteer  hospital 
attendants  or  nurses,  who  shall  aid  the  wounded,  will  be  resi)ected  and 
protected. 

The  commandants  in  chief  of  the  beUigerent  powers  will  invite,  by 
a  proclamation,  the  inhabitants  of  the  country  to  succor  the  enemy's 
wounded,  as  if  they  belonged  to  a  fiiendly  army  or  marine. 

Every  wounded  soldier  received  and  cared  for  in  a  habitation  will 
serv^e  as  a  protection  for  it. 

Every  vessel  charged  ^\^th  receiving  the  wounded  or  shipA^TCcked  will 
be  protected  under  the  colors  mentioned  in  article  7. 

Art.  6.  The  sick  or  wounded  soldiers  will  be  received  and  nursed, 
regardless  of  their  nationality.  Everj'  wounded  person  fallen  into  the 
hands  of  the  enemy  is  declared  neutral,  and  must  be  turned  over  to  the 
civil  or  military  authorities  of  his  country,  to  be  sent  home  when  circum- 
stances permit  and  the  consent  of  the  two  parties  is  obtained. 

The  convoys  of  the  health  service,  with  the  i)er8on8  who  direct  them, 
will  be  protected  by  an  absolute  neutrality. 

Art.  7.  A  distinct  and  uniform  flag  and  pavilion  are  adopted  for  the 
hospitals,  ambulanc^vs,  dei)ots  of  sui)i)lies,  and  the  convoys  of  the  health 
service  in  the  land  and  marine  annies.  They  must  be,  in  every  circum- 
stance, accomx)anied  with  the  national  flag  or  pavilion. 

A  badge  is  likewise  admitted  for  the  neutral  service. 

This  badge  will  be  delivered  exclusively  by  the  military  authorities, 
who  will  create  for  that  purpose  certain  regulations. 

Every  i)erson  illegally  carrying  the  badge  will  be  subjected  to  the  laws 
of  war. 

The  flag-ship^s  colors  and  the  badge  shall  bear  a  red  cross  upon  a  white 
background. 

Art.  8.  It  is  the  duty  of  the  vi(5torious  army  to  overlook,  as  much  as 
circumstances  permit,  the  soldiers  fallen  upon  the  field  of  battle,  to  pro- 
tect them  from  piUage  and  bad  treatment,  and  to  bury  the  dead  in  strict 
conformity  with  sanitary  prescriptions. 

The  contracting  power  Avill  tiike  care  that  in  time  of  war  every  soldier 
is  provided  with  a  uniform  and  obligatory  sign  or  mark  suitable  to  estab- 
lish his  identity. 

This  sign  shall  indi(iate  his  name,  i)lace  of  birth,  jis  well  a«  the  army 
corps,  regiment  and  company  to  which  he  belongs.  In  case  of  death, 
this  document  must  be  taken  off  before  burial  and  sent  to  the  civil  or 
military  authority  of  the  deceased's  place  of  birth. 

The  lists  of  dead,  sick,  wounded  and  prisoners,  shall  be  communicated, 
a8  complete  as  i>ossil)le,  immediately  after  the  engagement,  to  the  com- 
mander of  the  enemy's  army  by  a  diplomatic  mediiun. 
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In  SO  far  as  tlie  contents  of  this  article  are  applicable  to  the  marine, 
it  will  be  observed  by  the  victorious  naval  forces. 

Art.  9.  The  high  contracting  powers  obligate  themselves  to  introdao« 
in  their  military  regulations  the  modifications  become  necessary  by  ma- 
son of  their  adhesion  to  the  convention. 

They  will  order  them  to  be  eicplained  to  the  land  and  naval  troope 
in  time  of  peace,  and  will  see  that  they  are  included  in  the  order  of  the 
day  in  time  of  war.  The  commanders-in-chief  of  the  belligerent  armies 
or  navies  will  see  to  the  strict  observance  of  the  convention,  and  will  n*g- 
ulate  for  this  purpose  the  details  of  its  execution.  The  iuviolabUitA-  of 
the  neutrality  set  forth  in  this  convention  must  be  guaranteed  by  uni- 
form declarations,  published  in  the  military  codes  of  the  different  nations. 

Another  question,  equally  important,  was  discussed  and  resolved  by  thf 
conference.  It  became  necessary  to  determine  upon  wliat  basis  should 
be  founded  the  international  centre  of  relief  societies.  It  was  decided*  in 
principle,  that  a  superior  international  committee,  formed  of  the  delegati^ 
of  different  societies,  should  sit  at  Geneva,  and  that  a  sub-committ€e, 
(international,)  having  its  headquarters  at  Paris,  should  operate  under 
the  authority  of  the  superior  committee. 

To  give  to  the  work  at  once  a  progressive  and  regular  movement*  a 
special  commission  was  api>ointed  to  examine  the  proiK>Kitioiis  of  th<* 
international  committee  of  Geneva. 

The  international  conference  having  de<dded  that  it  would  awanl  prizi's 
and  niiHlals,  these  honors  were  accordingly  distributed  to  the  pn>nu>tf*rs 
protectors  and  co-operators  of  the  international  work. 

From  the  preceding  pages  it  will  be  observed  that  much  lias  l^^-n 
ac(*omplished.  Much,  however,  still  remains  to  Ih^  done  thmugh  earnest 
eflfort  and  wise  counsel,  and  I  most  sinceivly  tnist  that,  as  an  ettw'tiw 
means  of  realizing  our  hopes,  these  international  confen»nces  may  Ih»  mn 
tinned  regularly  after  the  Exhibition,  both  in  France  and  other  iHnintri«*.>. 
May  they,  nuiltiplying,  (;all  to  the  entiiv  work  the  sympathy  of  i»vm 
nation!  Then,  and  then  only,  the  i-elief  societies  will  sue<»iHHl  in  fultiUiii^' 
conii>letely  then*  mission:  that  of  mitigating  the  hoinu-s  «f  war,  awaitiii;: 
the  arrival  of  a  nioi-e  advanctnl  civilization  to  extirpate  tin*  t«Tril»lf 
sc*ourge. 

THOMAS  AV.  EVANS,  M.  1).  1>.  S., 
ISurgeon  to  the  Emperot\  Officer  of  the  JA'ijion  of  JTonipr.  awi 
Member  of  the  Jury  of  the  UnlrerHal  Exhihitionnfila^x  11,; 

United  States  (Vmwiwriourr,  dr. 
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PIANOS  AND  OTHER  MUSICAL  INSTRUMENTS  AT 
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The  MANUFAcrruRE  of  musical  instruments  in  Paris — Tabular  statement  of  the 
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EXTE:jrr  of  the  exhibition  of  musical  instruments. 

The  French  committee  of  admission  of  Group  I,  Glass  10,  musical 
instruments,  subdivided  and  arranged  the  exhibition  of  objects  in  the 
class  as  follows:  The  products  exhibited  in  Glass  10  include  eight  prin- 
cipal series,  \iz:  1st,  church  organs;  2d,  harmoniums;  3d,  pianos;  4th, 
stringed  instruments ;  5th,  wind  instruments ;  6th,  percussion  instru- 
ments; 7th,  accessories  for  the  manufacture;  8th,  editions  of  musical 
works. 

They  observe  in  regard  to  the  manufacture  of  musical  instruments  in 
France: 

"Paris  is  the  only  important  manufacturing  place  for  organs,  pianos, 
and  harmoniums.  Then  follow^,  according  to  importance,  Marseilles, 
Lyons,  Nancy,  Toulouse,  and  Bordeaux,  where  pianos  are  chiefly  manu- 
factured. Stringed  instruments  are  made  principally  at  Mirecourt ;  wind 
instruments,  in  wood,  such  as  flutes,  clarionets,  hautbois,  are  more  spe- 
ciaUy  manufactured  at  Lacouture,  (Eure.)  All  kinds  of  instruments  are 
also  made  in  Paris;  Chateau-Thierry  has  likewise  no  si)ecialty ;  nearly 
all  kinds  are  manufactured  there. 

"  Part  of  these  articles  are  sold  in  France,  and  part  to  commission 
merchants,  who  buy  for  exportation ;  a  third,  perhaps  the  most  consid- 
erable, is  exported  direct,  to  order,  to  aU  parts  of  the  world.  The  small 
instruments  are  worth  from  50  to  200  francs;  harmoniums  from  100  to 
1,500  francs;  violins  and  violoncellQS  from  200  to  500  francs;  copper 
instruments  from  80  to  400  francs;  wind  instruments,  in  wood,  80  to  300 
francs;  pianos,  500  to  4,000  francs;  church  organs  from  2,500  to  100,000 
francs.  The  profits  of  the  manufacturers  vary  from  12  to  18  per  cent. 
The  manufacture  of  musical  instruments  represents  a  sum  of  20,000,000 
or  23,000,000  of  francs  per  year.    Raw  materials  are  im^oTl^<Lm\jc>^^'«xvR>^ 
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to  the  value  of  5,000,000  or  6,000,000.  About  half  the  produce  goes  to 
fbreigu  countries,  and  is  exi)orted  to  all  parts  of  the  world,  but  partica- 
larly  to  America,  and  chiefly  to  South  America.  The  importation  is 
inconsiderable." 

In  the  class  of  musical  instruments  twenty  nations  were  represented, 
which  rank,  with  respect  to  the  number  of  exhibitors,  in  the  follo^^iiig 
order:  First,  France,  Austria,  Italy,  England,  Turkey,  Portugal,  Bavaria, 
and  Belgium;  second,  Spain  and  Wurtemberg;  third,  the  United  States. 
Switzerhind,  Sweden,  Norway,  Bussia,  and  Egypt;  fourth,  Holland  and 
Denmark;  fifth,  Baden  and  Greece;  sixth,  Hesse;  seventh,  the  Papal 
States.  This  order  would  be  greatly  different  if  the  contributions  weiv 
tested  by  their  material  value,  or  by  their  mechanical  and  art  iAtie  merits. 
The  United  States,  for  example,  would  take  a  much  higher  rank.  Turkey 
would  fall  below  Bussia,  and  hardly  take  precedence  of  Egypt. 

The  annexed  comparative  table,  while  of  interest  as  showing  the  viiria- 
tion  in  the  number  of  exhibitors  at  the  great  Exhibitions  of  1851  and  IS62 
in  Loudon,  and  of  1855  and  1867  in  Paris,  will  also  aid  us  in  arriving  at 
an  approximate  estimate  of  the  relative  importance  of  their  coiitributioois 
The  table  is  arranged  in  five  sections,  each  of  four  columns.  Each  column 
answers  to  one  of  the  four  great  competitive  world's  fairs;  each  section 
to  a  kind  of  instrument.  The  figures  give  the  number  of  exhibitors.  It 
is  seen  that  there  were  in  Loudon,  in  1851,  180  exhibitors,  and  in  1jV»2, 
335;  at  Paris,  in  1855,  421,  and  in  1807,  473.  K  the  followinj;  averajie 
is  now  made,  which  for  the  object  in  view  is  sufticieiitly  accurate,  viz: 
to  each  exhibitor  of  pianos,  2  instruments;  to  each  exhibitor  i>f  orj;aii>. 
1  instrument;  to  each  exhibitor  of  stringed  instruments,  <> ;  to  oach  «»xbiU 
itor  of  wind  instruments,  8,  the  following  aggregates  are  obtaintnl :  pi;iin>^ 
exhibited,  356;  organs,  51;  stringed  instruments,  420;  wind  instniuu-iits. 
050. 
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Of  all  tliese  instnunents  the  pinuo  inorits  our  chief  attention,  wbett 
we  regard  it  merely  irom  au  artistic  poiut  of  view,  yr  coiuider  it  in 
social  aiid  eveiieeouoiuic  wlations. 

mSTOET  OF  THE  INVENTION  OF  THE  PIANO. 

In  the  monochord,  an  instrument  whose  origin  la  loBt  in  aDttqnitT, 
seen  the  first  nide  step  toward  the  eonstniction  of  the  piano,  ' 
aconstic  principle  which  {;nvems  both  being  the  same.  An  its  name  i 
ports,  it  lia^l  but  one  string,  which  was  stretched  over  two  tixetl  brid| 
a  tliird  bridge,  c»])ahle  of  l>eing  placed  at  different  intervalM,  aborte 
or  lengtliened  the  vibrations,  and  produced  a  greater  or  lesH  acuteucM 
sound.  It  served  as  a  diapason,  and  wa«  ased  hy  Ptolemais (about  t 
B.  C.)  to  demonstrate  the  msithematical  relations  of  sounds.  Later  b 
efactors  of  their  kind  added  other  things  until  they  numberwl  twelve 
more,  and  made  changes  in  framework,  moimting,  and  other  appliai 
then  came  the  device,  the  great<>at  atlvanee  as  yet  in  iiii[>rovemetitf 
setting  Ihe  ehorda  in  vibration  by  the  percussion  of  two  little  s 
furnished  with  cloth  balls  at  their  ends. 

Thidlierg  thus  speaks  of  the  ancient  forms  and  names  of  ilie  | 
"  More  than  three  ceutunes  ago  there  were  iu  use  two  kinds  of  mi 
instnmieiita  with  key-boards :  the  claritheriitm,  of  a  square  sba[>e,  havi 
strings  of  catgut,  which  were  vibrated  by  bits  of  hard  leatlier  aboot 
quarter  of  an  inch  long,  projecting  from  the  side  and  at  the  u)»tter  c 
of  the  jack,  which  was  operated  on  immediately  by  the  inner  entl  of  1 
key ;  and  the  claveoin,  of  nearly  the  same  form  as  the  presetit  gn 
piano,  having  strings  which  were  \ibrated  by  pleetrams  of  quill  or  h 
leather.  These  limited  instruments,  with  others  of  kindred  forms,  m 
as  virginals,  spinets,  and  harpsichords,  continueil  in  use,  with  t 
slight  improvements,  for  two  hundred  years." 

In  1711  Bartolomeo  Cri8tx)foro,  an  Italian,  is  said  to  have  inveatfd 
kind  of  hammer  that  struck  tiie  strings  from  below.  In  ITlfi  Mar 
piesented  to  the  Itoyal  Academy  of  Sciences  at  Paris  two  hnrixon 
in.sti'iimcuts,  which  he  cjilled  clarrrinn  H  mtlirt,  (liarpsichorilt  with  hi 
niers.)  The  iR'tion  of  one  of  them  consiisted  of  a  hammer  snKiH-uil«4  m 
pin,  and  pushed  upward  by  an  inclined  lever,  but  falling  bm*k  by  il«w 
weight :  ill  the  second,  the  hammers  were  also  moved  by  le\t>ra,  )Mim 
placed  above  the  strings,  and  recovei-ed  their  iK»aiIiou  by  cmintvrwei 

According  to  some  authorities,  CrLstoforo,  adding  ceriiiiu  i._,. . 
ments  to  the  work  of  Mnrins,  pnnhice*!,  two  yeais  later,  whui  tlwy  siyif     I 
the  llrst  piano;  the  immediate  piiteinityof  which otliem  nHcritte  to  l''aili«r 
"\V«hh1.  an  Engliah  monk  in  a  K^mian  coBvent,  and   still  olliers  lo  \ht 
poet  Mason. 

What  is  unquestionable  is,  that  about  1T17,  some  years  befon-  Mumb 
was  bom,  Clir.  fiottlieb  Schroder,  of  Uohcnsteiii,  Suxuity,  in\i<j||nl,  ami 
in  I'liU  submitted  to  the  Elector,  the  pliiu  of  a  piano,  In  tlie  vain  bt<|« 
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of  obtaining  patronage.  Schroder  presented  his  claims  to  the  invention 
in  a  public  letter  dated  1763. 

Godfrey  Silberman  established  the  first  regular  manufactory  of  piano- 
fortes, in  1740.  The  chords  of  the  instruments  made  by  him  were  arranged 
in  the  form  of  a  harp,  placed  horizontaUy. 

The  first  square  piano  is  said  to  have  been  made  by  Frederick,  an 
organ-builder  in  Saxony,  and  dates  from  1768.  Another  German,  Zumpe, 
introduced  the  manufacture  of  square  pianos  into  England  about  1760. 
Streicher  in  Vienna,  at  an  earlier,  and  Yirbes  in  France,  at  a  little  later 
date,  worked  from  the  models  of  Schroder. 

The  harpsichord  was  now  abandoned  by  artists.  Haydn  composed 
sixty  sonatas  for  the  new  instruments.  Gluck  composed  his  Armida  and 
other  works  on  one  made  for  him  by  Pohlman. 

Beethoven  used  a  Streicher  to  harmonize  his  famous  sonata  opera  106. 

The  invention  of  the  upright  piano  has  generally  been  accredited  to 
William  Southern,  a  workman  in  the  employ  of  Broadwood  &  Sons,  of 
London,  in  the  year  1804.  But  we  find  in  a  letter  written  by  Mr.  Jeffer- 
son to  his  daughter  Martha,  in  the  year  1800,  that  he  had  found,  in  the 
city  of  Philadelphia,  "  a  very  ingenious,  modest,  and  poor  young  man,, 
who  has  invented  one  of  the  prettiest  improvements  in  the  piano-forte 
which  I  have  ever  seen.    It  has  tempted  me  to  order  one  fpr  Monticello.^ 

» 

This  was  an  upright  piano,  and  we  can  find  no  earlier  mention  of  one 
"  His  strings,''  the  letter  continues,  "  are  perpendicular,  and  he  contrives, 
to  give  them  the  same  length  as  in  the  grand  piano."  In  1809,  Wilkinson 
made  the  first  upright  piano  with  oblique  strings. 

THE  EBABD  PIANO. 

This  brief  sketch  of  the  "  rise  and  progress"  of  the  piano,  necessarily 
imi)erfect  if  only  for  its  narrow  limits,  would  be  inexcusably  so  were  we 
to  omit  the  name  of  Erard,  one  of  the  most  noted  in  the  history  of  this 
instrument. 

Sebastian  Erard  was  one  of  three  distinguished  brothers,  children  of  a 
Strasbourg  cabinet-maker.  Antoine,  the  oldest  son,  opened  a  school  of 
design  and  geometry  at  Strasbourg.  Jean  Baptiste  went  to  Germany  to 
perfect  himself  in  the  tmde  of  musical  instnmient  maker.  Sebastian 
came  to  seek  his  fortune  in  Paris  in  1768,  at  the  age  of  sixteen,  and  en- 
gaged himself  to  a  clavecin  maker.  The  superior  skill  of  the  journeyman 
soon  excited  the  jealousy  of  his  master,  who  dismissed  him ;  his  next  em- 
ployer was  of  so  much  more  amiable  temper  that  having  received  an  order,, 
the  execution  of  which  required  more  skiU  than  he  possessed,  he  gave  it 
in  charge  to  Sebastian,  but  with  the  condition  that  the  work  when  com- 
pleted should  bear  the  master's  name.  Erard  consented;  but  the  secret 
was  not  long  kept,  and  his  growing  reputation  was  soon  after  widely 
spread  and  confirmed  by  his  "  clavecin  m6caniqueP  He  made  his  first 
piano  for  the  Duchess  of  Villeray,  who  furnished  a  wwkshop  for  him  in 
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her  oivii  lioiise,    He  was  now  joined  by  Jena  Bajitiste,  atid  fomiilw!  tl 
liiiiise  tbat  exists  U>  this  day. 

During  the  troubles  of  the  revolution,  which  for  a  time  interniptotl  hix 
busmcsB,  he  established  another  house  iu  London.    Tlie  8tniKbt>ur)C  >iur- 
nejTna.n  (iabinet-makiT  died,  ftdl  of  years  and  honors,  at  hi«  owti  (« 
royal)  Chateau  de  la  Muett«,  in  Passy,  in  1831.    He  left  his  biiHinetWi 
its  good  traditions  to  his  nepliew  Pierre. 

Of  the  numero)iB  imiirovementa  iu  the  piano  whicli  w« 
Emids  two  are  specially  noteworthy :  the  upwai-d  beaiing  of  thu  strings 
liatente<l  by  Beiiastian  in  18()9,  and  the  reiMitition  action  by  Pietn, 
patented  in  1821,  and  again  improved  in  1827,  wliieb  c4)nlbiIl(^a  « 
stronger  percus-siiiu  than  tlie  old  grand  a<;tiou  a  more  delicate  effect 
the  Viennese  action. 

In  the  early  part  of  this  century  the  nationality  of  a  pi«n<i  was  ilistiB- 
gnishable  by  its  action.  If  it  was  Englisli,  it  had  the  old  English  avtioti, 
the  originator  of  which  is  luiknown;  if  German,  it  had  Ibo  Viennese 
action,  invented  by  an  organ-bnilder  of  Angsburg;  if  French,  it  sliuweti 
the  first  syBt«m  of  Erard,  or  that  of  PotKliiild. 

The  EngUfih  action  strikes  energeticiilly  and  produces  a  brilliant  tOB*; 
the  Viennese  is  more  sensitive  to  the  toncli,  and  eonse<inenily  num 
favorable  to  expression ;  wliile  the  Petzhold,  or  improved  Eiigb.<)i.  nf|intr» 
I  with  more  rapidity  and  precision  than  either  of  the  former.     All  of  them 

I  have  been  su^wrsedeil  by  the  double  eseaiiement,  or  new  re]K^tilioti  nrtion, 

of  Erard,  which  mutes  English  force  to  German  delica<-y,  «nd  ehber 
iu  its  original  form  or  with  mwliflcations  and  siiuiiliticatltm  i» 
versally  adopteil. 

POWER  IN  PIANOS. 

The  next  great  desideratum  with  ariists  and  makers  was  t<>  a 
the  i»ower  of  the  instrument.    The  i«)wer  dei>ends,  in  the  flrsl  tiu 
on  the  quantity  of  matter  put  in  vibration;  but  to  iucifa.se  tbp  qi 
of  matter,  *.  e.,  the  size  of  the  chords,  was  to  increase  the  straiu  upon  4 
frame. 

The  amount  of  tension  necessaiy  to  bring  aU  the  Htrings  nf  a  t 
grand  piano  to  the  proper  pit«^  is  itiuivalent  tu  u  force  of  nion  4 
240,000  ])ound8  weight. 

The  nie<'hauical  problem  that  constantly  presented  itself  then  was.  b 
to  obtain  tlie  desired  sti-ength  of  fiame  without  an  inimodemif  iniTr: 
of  bulk,     Stodart,  Bruadwood,  Enird,  nnide  sncecssivo  ailvaiuH'fi  towanb 
its  sohitiun.     In  18:J4  Erard  piitent*^!  a  syxtcm  of  metallic  bnwing  -bj 
l»ars  firmly  fixed  at  1h>IIi  ends  to  plat<.'S  and  abutmentN  cif  meiul.  anJ 
em|i1ii^i'd  a  iiupiibei' of  thicknesnesof  oak  gluol  togetlivr  in  :i  rn  niir 
foiiii  tlir  brut  Mdc."    The  solidltj  thus  acijuired  jterrnitted  tli.   . 
iiiciJl  111'  tiiii-UiT  strings  and  tiio  use  of  steel  wire  tliruugbout    {.  ■    -. 
BroadwoiHl,  in  1K27,  patented  a  tliinl  system,  wliirU  coml»iiiv«l  iln'  im-m    j 
k  bant  with  the  uielft\  RVrmgvV^'^'^-    T^^v**  svstenis  nmrk  t\w  nnilii  stajw    I 
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of  approach  to  the  desired  eud,  which  it  was  reserved  for  American 
ingenuity  to  attain. 

PROGRESS  OF  MUSICAL  EDUCATION  IN  THE  UNITED  STATES. 

In  the  first  years  of  this  century  the  taste  for  music  was  but  slightly 
developed  in  the  United  States.  Competent  instructors  and  the  material 
means  of  culture  were  hardly  to  be  found  outside  of  the  larger  to\vns. 
Musical  education  was  the  luxury  of  the  few,  and  generally  deemed  a 
superfluous  accomplishment.  Public  opinion  on  this  point  has  been 
changed  as  rapidly  as  wisely,  till  the  children  in  our  common  schools  are 
beginning  to  enjoy  the  beneficent  fruits  of  this  change,  and  music  is 
properly  recognized  as  a  truly  useful  art — a  good  and  gentle  help,  meet 
and  comfortable  to  our  everyday  life.  ^ 

With  the  gradual  spread  of  the  love  for  and  desire  of  culture  in  the 
art,  there  arose  a  demand  for  instruments,  which  domestic  manufacture, 
then  in  its  feeble  infancy,  was  inadequate  to  meet,  and  this  demand  was 
sui)plied  by  importation.  Exposed  to  rough  handling  in  numerous  trans- 
fers, to  the  shocks  of  land  travel  before  the  days  of  railroads,  to  the  hard- 
ships of  a  long  sea  voyage  before  the  days  of  steamships,  these  instru- 
ments came  into  the  American  warehouse  like  invalid  immigrants  to  a 
hospital — bruised,  disordered,  and  suffering.  The  cost  of  repairs,  always 
considerable,  often  nearly  doubled  the  original  price  of  the  imported 
pianos.  Being  constructed,  too,  only  ^ith  a  view  to  the  atmospheric 
conditions  of  Europe,  they  were  not,  even  when  put  in  order,  sufficiently 
strong  to  long  endure  unimpaired  the  sudden  and  trying  changes  of  our 
variable  climate. 

Yet  let  us  speak  of  them  with  all  respect,  for  they  did  us  good  service, 
encouraging  the  growth  of  refinement,  which  kept  pace  with  our  growth 
in  wealth,  and  softening  the  asperities  that  accompany  an  eager  pursuit 
of  material  prosperity. 

THE  MANUPACTL^E  OF  PIANOS  IN  FRANCE. 

The  social  importance  of  the  piano  is  beyond  all  question  far  greater 
than  that  of  any  other  instrument.  It  is  eminently  a  household  instni- 
ment,  a  "  friend  of  the  family."  At  the  present  day,  when  it  is  in  some 
-sort  taking  the  place  in  our  homes  of  the  family  hearth,  and  is  deemed 
almost  a  requisite  of  housekeeping,  the  immense  demand  is  met  by  a 
domestic  manufacture  that  wields  a  vast  capital,  enhances  the  value  of 
masses  of  raw  material,  and  gives  emplojTuent  directly  and  mediately 
to  a  multitude  of  workmen.  And  in  resi>ect  to  the  artisiins  in  this 
branch  of  industry  it  Avill  not  be  out  of  place  hero  to  mention  the  fact, 
often  observ^ed  in  Europe,  of  their  superiority  as  a  class. 

In  France,  out  of  every  100  piano  artizans,  90  read  and  WTite  and  95 
have  their  own  furniture.  To  any  one  acquainted  with  the  general  con- 
ditions of  ouvrier  existence  in  that  country  this  statement  will  seem 
remarkable.    Wages  are  not  higher  in  this  trade  than  in  others^  vvvsi^vwvii,^ 


according  to  the  skill  exereiscil,  from  3J  francs  to  5,  aud  for  a 
tively  small  ntimber  of  artisiius  15  francs  pet  day. 

The  aimunl  production  of  the  trad©  is  valued  at  from  20  to  23,000,(1 
of  fraacs;  there  is  a  large  exportatioa  to  foreign  vonntries,  especialljl 
Sonth  AmericEi. 

MANUFACTUHE  OF  PIANOS  IN  THE  UNITED  STATES, 

The  oldest  vsisting  American  house  for  the  manufacture  of  pianos  I 
that  of  Chickeriug  &  Sous.    It  was  founded  in  1823,  by  the  late  JcB 
Chickcriug. 

He  began  by  bringing  together  and  under  his  personal  t 
the  various  processes  of  fabrication  tor  all  parts  of  the  instnmieut,  fl 
keys  to  case.    In  1837  he  engaged  the  services  of  Alpbeus  B»1n 
Babcock  was  the  inventor  of  the  entire  cast-irou  frame,  the  fourtb  a 
final  system  of  bracing,  the  greatest  improvement  recorded  iu  tbe  1 
tory  of  tbe  piano,  certainly  since  182^1,  not  to  assume  au  earlier  c 
It  was  a]i|tiied  with  the  most  satisfactory  results  to  s^iiuire  piiuiOA  ^ 
•Swift  &  Wilson,  of  Philadelphia,  with  whom  Babcock  was  lii^twiciitc 
but  it  was  not  until  he  entered  the  establishment  of  C'hickering  tliskf 
received  its  last  moiUficutionB  and  was  adaptctl  to  the  gi-and  and  npi 
piano. 

Babcock's  patent  was  obtained  in  December,  1825,  for  a  caitl-iiuu  r 
or  frame  to  take  the  strain  or  pull  of  the  strings,  already  referred  tod 


In  1833,  a  square  piano,  with  a  full  cast-iron  frame,  was  exhibited  I 
Coni'ad  Meyer,  at  a  fair  of  the  Franklin  Institute,  in  Philadelpbia. 

The  piano  manufacturers  were  slow  to  adopt  metallic  framen  And  p 
fen-ed  to  rely  upon  solid  and  heavy  bed-platesof  wood ;  but,  as  the  oompaM 
and  power  of  the  iustrumeut  was  increased,  and  consequently  tliu  stnia 
npon  the  frame,  it  was  found  that  wood  coidd  not  give  the  ua 
resistance,  and  the  iron  frames  were  resorted  to,  and  were  mpidljr  n 
proved. 

In  1840,  Jonas  Chickering,  of  Boston,  obtained  a  patent  for  an  "ip 
wrestplimk  bridge,"  with  a  projection  lo  hold  the  wires  of  the  Eagi 
dam)>ers.    In  18.'>.'>,  Messrs.  Steinway  Si  Sons,  of  New  York,   nuMfeJ 
piano  with  a  suliil  fiont  bar  and  a  fiUl  iron  tirame,  and  with  the  i 
phink  bridge  miide  of  wood. 

The  i-eporter  npon  mnstcal  instruments,  Mr.  Fetis,  member  of  th*  h 
teruational  jury,  says,'  that  "the  secret  of  the  great  tone  of  the  j 
can  pianos  consists  in  the  solitlity  of  the  construction,  which  U  found  d 
well  in  the  square  i)iano  as  in  tbe  grand  piano. 

"Tlie  instrument  which  was  and  still  continues  in  general  use  I 

America  is  the  square  piano,  which  has  almost  <li)Utp]>enrt.-d  trnm  K\m>- 

pean  manufacture.    Tlie  iiriuciple  of  solidity  of  the  Ainericau  |tium»  is 

'  Rnpporla  do  Jurj  lalernaliuual,  II,  958. 
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found  in  the  iron  frame,  cast  in  one  solid  piece,  which  resists  the  tension 
of  the  strings  instead  of  the  wooden  framework  of  the  European  pianos.'^ 

After  noticing  the  invention  by  Babcock,  and  the  exhibition  made  by 
Meyer,  in  1833,  he  says:  "The  first  who  thought  of  employing  these 
frames  for  the  solidity  of  the  instruments  was  a  manufacturer  of  Phila- 
delphia, named  Babcock;  he  finished  the  first  instrument  of  this  kind  in 
1825.  In  1833,  Conrad  Meyer,  another  maker,  of  the  same  city,  exhib- 
ited at  the  Franklin  Institute  a  piano  with  an  entire  cast-iron  frame. 
These  manufa<5turers  did  not  understand  the  advantages  of  their  inno- 
vation ;  these  instruments  being  strung  with  strings  too  thin  and  not  in 
equilibrium  with  the  metallic  frame,  their  tone  was  thin  and  had  a  me- 
tallic sound.  In  1840,  Jonas  Chickering,  of  Boston,  founder  of  the 
family  of  piano-makers  of  that  name,  took  a  patent  for  an  iron  wrest- 
plank  bridge  with  a  projection  (socket-rail,)  both  being  cast  with  the 
frame  in  one  solid  piece.  He  commenced  to  use  heavier  strings  on  this 
appai*atus,  the  sonority  of  which  was  found  to  be  better.  As  is  always 
the  case,  this  invention  was  improved  by  degrees.  To  day  the  strings 
of  the  American  pianos  are  a  great  deal  heavier  than  those  used  by  the 
French,  German,  and  English  makers.  To  place  them  into  vibration, 
the  hammers  required  a  more  energetic  attack  than  in  the  English  and 
French  actions ;  hence  the  considerable  increase  of  the  strength  of  tone. 
But  this  advantage  is  balanced  by  the  hardness  of  attack  which  renders 
the  blow  of  the  hammer  too  perceptible,  an  objection  more  offensive  in 
the  giaiid  than  in  the  square  piano. 

"  On  the  20th  of  December,  1859,  the  firm  of  Steinway  took  a  patent 
for  a  system  in  grand  pianos,  which  in  great  part  does  away  with  the 
defect  just  designated.  In  this  system  the  iron  frame  received  a  new 
disposition  for  the  placing  of  the  strings  and  the  overstrung  bass.^ 

^  This  improYemeot  is  described  by  the  Messrs.  SteinwaT  (cited  in  the  report  of  Mr.  Fred- 
eric Claj  upon  musical  instruments,  British  Reports,  voh  II,  class  10,  p.  203)  as  follows: 

*'  This  improvement  consisted  of  the  introduction  of  a  complete  cast-iron  frame,  the  pro- 
jection for  the  agraffes  lapping  over  and  abutting  against  the  wrest-plank,  together  with  an 
entirely  new  arrangement  of  the  strings  and  braces  of  this  iron  frame,  bj  which  the  most 
important  and  advantageous  results  were  achieved.  The  strings  were  arranged  in  such  a 
position,  that  in  the  treble  register  their  direction  remained  parallel  with  the  blow  of  the 
hammers,  whilst  from  the  centre  of  the  scale  the  unisons  of  the  strings  wore  gradually 
spread  from  right  to  left  in  the  form  of  a  fan,  along  the  bridge  of  the  sound-board — the  cov- 
ered strings  of  the  lower  octaves  being  laid  a  little  higher  and  crossing  the  other  ones  (in 
the  same  manner  as  the  other  strings,)  and  spread  from  left  to  right  on  a  lengthened  sound- 
board bass  bridge  which  ran  in  a  parallel  direction  to  the  fir^t  bridge.  By  this  arrangement 
several  important  advantages  were  obtained ;  bj  the  longer  bridges  of  the  sounding-board  a 
greater  portion  of  its  surface  was  covered ;  the  space  between  the  unisons  of  the  strings 
was  increased,  by  which  means  the  sound  was  more  powerfully  developed  from  the  sounding- 
l)Qard — the  bridges,  being  moved  from  the  iron-covered  edges,  nearer  to  the  middle  of  the 
sounding-board,  producing  a  larger  volume  of  tone,  whilst  the  oblique  position  of  these 
strings  to  the  blow  of  the  hammers  resulted  in  obtaining  those  rotating  vibrations,  which 
gave  to  the  thicker  strings  a  softness  and  pliability  never  previously  known.  The  new  sys- 
tem of  bracing  was  also  far  more  effective,  and  the  power  of  standing  in  tune  greatly  in- 
creased." 
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"  Tbfl  disposal  of  tliese  string's  iiithe  shape  of  a  fau  was  adopted,  i 
tributing  tlieir  whole  mimber  on  differflnt  bridges  over  the  sonti'lll 
boaixl.     In  the  treble  of  the  piauo,  these  strings  coutinne<I  to  )h>  pliw 
parallel  with  the  direetion  of  the  hauimers,  it  being  known  thiit  i 
square  piuuo  this  iwsition  of  strings  prodnued  tones  more  intfrnt)*  is  tl 
part  of  the  instrument.     In  the  middle  the  strings  were  plact-d  i 
slutiH'  of  a  fan,  from  right  to  left,  as  far  as  the  spaei;  punuittetl. 
bass  strings,  spun  upon  ati'el  wires,  were  placed  from  left  t«  rij^t  a 
the  others,  upon  a  higher  bridge  i)la<5ed  behind  the  first.     The  a 
tages  of  this  system  are  as  follows : 

"1.  The  length  of  the  bridges  on  the  sounding-board  is  inereiu««(1, 
the  large  spaces,  which  previously  had  not  been  utilized,  arc  effrt 
employed. 

"  2.  The  space  from  one  string  to  the  other  is  enlarged,  l 
follows  that  their  vibration  develops  itself  more  [wwcrrfully  and  f 

"3.  The  bridges  placed  more  in  the  centre  of  the  sounding-board,  i 
consequeutly  further  removed  from  the  in)u>covered  edges,  w 
more  energy  on  the  elasticity  of  this  board  and  favor  the  ]>ower  nf  H 
moreover,  in  keeping  the  same  dimensions  of  the  instrument,  the  U 
of  the  strings  is  incrensed, 

"4.  The  position  of  the  strings,  iu  the  middle  and  the  bnA8,  oltlii 
to  the  blow  of  the  hammer,  produces  circular  vibrations  front  i 
result  soft  and  pure  tones. 

"The  system  ofoverstringingisnotnew;  ithns  been  tried  se 
without  success,  having  been  employed  withont  intelligence ;  tor,  i 
of  favoring  the  \-ibpittion  of  the  strings  in  spreading  them,  the  vibi 
was  damaged  by  laying  them  too  near  each  other.    It  will  b«;  i 
after  that  the  Em-opean  mannfaoturers  of  pianos  have  exiiibited  1 
good  instruments  constructed  after  this  system. 

"The  upright  piano  has  only  come  into  use  in  the  United  Stat««« 
a  few  years.    Messrs.  Steinway  have  iutroiluced,  iu  the  c>rin»tn) 
this  kind  of  instniments,  new  improvements,  which  insure  tlii* 
so  necessary  in  the  variable  temperature  of  the  climate  of  the  \ 


"These  improvements  consist  iu  a  double  iron  frame  und  en 
being  cast  iu  one  piece.  The  left  side  remains  open,  and  thnnij^  d 
opening  the  sounding- boanl  is  inserted;  a  ai>e('ial  apparatns  is  wdaptMl 
to  this  board,  which  consists  of  a  certain  imnii>er  of  screws,  si<rvmi;  1« 
compress  the  sides  of  the  lH)iu-d  at  will. 

"Thesnccessof  thiacombination  for  beauty  of  tone,  mlidlly.  and  HtUM] 
ing  iu  tune,  determined  Messrs.  Steinway  to  apply  the  sitmo  Bj'Ht«in  U 
the  construction  of  gi-and  pianos,  the  powerlW  tone  of  wliicti  has  Imtom* 
more  singing  nud  moi'e  sympathetic,  by  these  meanK  of  c«>tn|in^'<ini:  lb 
souudiug- board.  Messrs.  Steinway  rec^>ived  patents  for  tUiH  ImiHirtiwl 
inii)roTemeut  on  the  5tli  of  June,  1800. 
" From  what  hus  \w.'(;n  »a\iV,  vl  uwiy  be  inlerii-tl  that  the  largo  b 
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pianos  is  a  true  acquisition  to  art;  an  acquisition  the  results  of  which 
may  be  increased  by  future  improvements,  and  the  great  merit  of  which 
cannot  be  doubted  except  by  settled  prejudice." 

NOTICE  OF  PIAI^OS  AT  THE  EXPOSITION. 

UNITED  STATES. 

In  no  branch  of  industry  did  the  United  States  win  more  distinction 
at  the  Universal  Exposition  of  1867  than  in  the  manufacture  of  piano- 
fortes. The  splendid  sx)ecimens  exhibited  by  the  two  firms  that  have 
been  mentioned,  Messrs.  Steinway  &  Sons,  of  New  York,  and  Messrs. 
Chickering,of  Boston,  created  a  profound  sensation  not  only  with  artists 
and  professional  musicians,  but  also  with  the  musical  public  at  large. 
Both  firms  exhibited  grand,  square,  and  upright  pianos,  and  each  received 
a  gold  medal  upon  the  award  of  the  international  jury.  The  award 
of  two  gold  medals  to  piano  manufacturers  in  the  United  States  is  the 
more  significant  and  gratifying,  when  it  is  considered  that  the  jury  on 
musical  instruments  awarded  but  four  gold  medals,  and  that  no  mem- 
ber of  this  jury  was  from  the  United  States. 

The  American  mode  of  bracing,  as  exhibited  at  the  Champ  de  Mars, 
excited  the  profoundest  interest  among  European  artists  and  makers. 

Another  feature  of  the  American  instnmients  that  also  attracted  great 
attention  was  the  fact  that  their  scales,  being  much  larger  than  those 
of  European  make,  produced  a  peculiar  freedom  and  clearness  in  the 
vibrations  of  the  strings,  and  as  a  second  consequence  a  firmness  and 
roundness  of  tone  not  observable  in  any  other  piano-fortes  at  the  Expo- 
sition. 

How  to  augment  the  sonority  and  how  prolong  the  sound  ad  libitum^ 
were  the  problems  that  European  manufacturers  had  been  studying  for 
years.  They  recognize  a  satisfactory  solution  of  the  first  in  the  instru- 
ments of  Steinway  and  of  Chickering. 

The  following  is  the  expression  of  the  opinion  of  Mr.  Fdtis,  of  the  jury, 
translated  from  his  report  already  cited: 

"The  pianos  of  Messrs.  Chickering  &  Sons  are  powerful  and  magnifi- 
cent instruments,  which,  under  the  hands  of  a  \artuoso,  produce  great 
effects  and  strike  with  astonishment.  Their  vigorous  sonority  is  car- 
ried far,  free,  and  clear.  In  a  large  hall,  and  at  a  certain  distance,  the 
listener  is  struck  with  the  fulness  of  tone  of  these  instruments.  !N^earer 
by,  it  must  be  added,  there  is  combined  with  this  powerful  tone  the  im- 
pression of  the  blow  of  the  hammer,  which  produces  a  nervous  sensation 
by  its  frequent  repetition.  These  orchestral  pianos  are  adapted  to  con- 
certs; but  in  the  parlor,  and  principally  in  api>l>ing  them  to  the  music 
of  the  great  masters,  there  is  wanting,  by  the  same  eflect  of  the  too  per- 
ceptible blow  o:  the  hammer,  the  charm  that  this  kind  of  music  requires. 
There  is  something  to  be  done  here,  to  which  the  reporter  must  call  the 
attention  of  the  intelligent  manufacturer  of  these  gi-and  instruments, 
without  in  other  respects  wishing  to  diminisli  tti^it  meni^. 
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"The  pianoB  of  Messrs.  Steio^ny  &  Sons  aro  equally  endowed  vMi 
the  splended  sonority  of  the  iustmmeuts  of  their  competitor;  they  ■ 
poRsesa  tiiat  seizing  largeness  and  volume  of  tone,  hitherto  unknoin 
whieh  fills  the  greatest  space.  Brilliant  in  the  treble,  sitigiiifi;  i 
middle,  and  Ibrmidahle  in  the  bass,  this  sonority  acts  vitb  irreiMSt 
power  on  the  organs  of  hearing.  lu  regard  to  expression,  deticntv  ti 
iug,  iiud  variety  of  aceeutnation,  the  instmmeuts  of  Messrs.  Sttfinwiy 
have  over  those  of  Messrs.  Chickering  an  advantage  which  cranitnt  b 
contested.  The  blow  of  the  hammer  is  heard  much  less,  and  (lie 
feels  under  his  hands  a  pliant  and  easy  action  which  permits  him  at  a! 
to  be  powerful  or  light,  vehement  or  graceful.  These  pianos  are  atfl 
same  time  the  instrument  of  the  vii'tuoso  who  wishes  to  aHtnnish  liy  ti 
Sclat  of  his  execution,  aud  of  the  artist,  who  applies  bi.s  talent  to  ti 
music  of  thought  aud  sentiment  bequeathed  to  us  by  the  iUnslriotiK  oi 
ters;  in  a  word,  they  are  at  the  same  time  the  pianos  for  tlK<!  coum 
room,  and  the  parlor,  possessing  an  unexceptional  souority." 

The  cycloid  piano,  exposed  by  Messrs.  Lindennan  &  80ns,  of  Si 
Yort,  attracted  some  attention  by  its  peculiarity  of  form,  but  rweiTi 
no  recompense  from  the  jury. 

Two  systems  of  construction  for  grand  pianos  are  now  generally  n(lo| 
ill  the  United  States.    In  one  all  the  strings  are  parallel;  inthcDUiirl 
bass  or  covered  strings  are  crossed  as  in  the  square  piano.     TTie  M 
arrangement  is  practiced  with  ailvantagc  in  the  latter  instnimpjit-,  be- 
the  limits  of  the  case,  and  esi>ecially  of  the  width  of  the  sounding  b___^ 
do  not  a<lmit  a  long  and  broadly  expanded  scale;  but  no  eorTV8|tfiodil| 
advantage  is  derii-able  from  its  application  to  the  gmud  piauo,  v 
there  is  ample  space  in  length  mid  breadth. 

It  W!us  pnicticed  many  years  since  in  France  by  both  Eratd  ami  I 
but  was  afterwards  relinquished  on  account  of  the  imiM?rfe<'t  and  cmifti 
vibrations  caused  by  the  two  bridges  being  placed  on  nearly  the  M 
part  of  tlie  sounding  board.  It  seems  to  us — and  the  opinion  of  opletml 
experts  coincitlea  with  ours  on  this  point — that  it  is  useless  tohnvu  reroni 
to  the  contrivance  of  overstiinging  where  there  is  sntBciciit  ttpacw  fta 
parallel  distribution  of  the  strings.  The  i-easons  for  preferring  tbf  11 
allel  system  are  based  on  tlie  laws  of  acoustics,  and  conQrnicd  by  t 
direct  testimony  of  scientific  esi)erience. 

An  attentive  comparative  study  of  the  Americin  and  (lermnn  IHW 
meutfl,  and  of  the  si>ecimenH  of  overstrnng  ami  parallel -Btnmg  gnU 
pianos  in  the  Exhibirion,  has  imu'tieally  proved  the  su)M>r)urtty  itf  1I 
parallel  in  arrangement.  In  all  that  were  cross-strung  or  <>veT-»»traiig  01 
peculiarity  was  remiirked  which  cannot  but  be  dcemetl  a  ilefeet ;  fur  ll 
crossing  of  the  bass  strings  on  a  seusiHve  part  of  the  sounding  biM 
that  is  gniduatcd  for  plain  steel  strings  makes  the  Uwss  too  ikowurfnl  bimI 
l)rei»on<lei'ant. 

Sumethtng  has  Ijoen  said  of  late  of  an  iinlcpendent  sottniUug  binfd 
nftachcd  to  the  pianuaAjj'  fttvc"*;*  and  metallic  bunds.     This  is  not  A  ne* 
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nor  an  original  American  contrivance.  It  wa«  invented  and  patented 
in  France  by  Pape,  in  1828 ;  and  its  practical  application  to  an  npright  and 
to  a  grand  piano  by  Cadby  was  exhibited  at  London  in  1851.  It  has  long 
since  been  renounced  both  by  Pape  and  Cadby.  They  found  that  this 
plan  of  attaching  more  or  less  firmly  to  the  instrument  its  most  vital 
part,  the  sounding  board,  could  not  be  made  to  co-exist  with  the  requisite 
solidity  of  construction. 

Before  closing  the  observations  upon  pianos  from  the  United  States 
we  may  be  permitted  an  expression  of  regret  that  more  of  our  manufac- 
turers, such  as  Bradbury,  of  Kew  York,  Knabe,  of  Baltimore,  Hallet  and 
Davis,  of  Boston,  and  many  others,  were  not  represented  at  the  Paris 
Exposition,  where,  we  have  no  doubt,  they  would  have  also  borne  honor- 
able part  in  the  peaceful  contest  in  which  Chickering  and  Steinway  have 
won  so  brilliant  a  triimiph. 

The  masterpieces  of  ingenuity,  mechanical  skill,  and  artistic  excellence 
presented  by  these  gentlemen  are  so  highly  appreciated  that  many  Euro- 
pean makers  have  already  begun  to  build  from  their  models,  and  there  is 
but  little  doubt  that  within  a  few  years  the  old  methods  of  construction 
will  be  as  thoroughly  abandoned  in  Europe  as  they  are  in  America. 

In  addition  to  the  honorable  award  of  the  jurors,  the  American  manu- 
facturers have  received  from  eminent  artists  certificates  and  other  testi- 
monials of  their  approval,  and  many  distinguished  amateurs  have  ordered 
for  their  own  use  a  "Steinway''  or  a  '^Chickering." 

GERMAJ^,  ENGLISH,  AND  FRENCH  PIANOS. 

In  the  German,  as  in  the  French  and  English  sections,  we  have  been 
struck  with  the  nimiber  of  specimens,  and  with  the  comparative  inferi- 
ority of  the  majority  of  them.  Generally  speaking,  the  German  pianos 
have  a  peculiarly  dull  and  muffled  sound.  The  gold  medal  was  awarded 
to  Streicher,  of  Vienna. 

The  English  pianos  possess  a  certain  brilliancy  in  their  sonority,  which, 
however,  lacks  something  in  clearness  and  freeness.  The  defect  is  prob- 
ably occasioned  in  part  by  the  thickness  of  the  strings  and  the  garniture 
of  the  hammers. 

The  French  pianos  are  distinguished  above  others  by  their  refined 
purity  and  delicacy  of  tone,  but  become  harsh  and  wiry  when  forced  in 
the  forte.  When  we  speak  of  French  pianos  we  naturally  mean  those  of 
the  principal  houses — ^Erard,  Pleyel,  Wolff  &  Co.,  and  Henri  Herz.  Of 
these  the  first  preserves  its  early  supremacy. 

Most  of  the  other  firms  deal  only  in  upright  pianos,  which  all  bear  a 
striking  common  likeness  in  scale,  disposition  of  the  strings,  and  every 
other  respect,  except  the  name  of  the  so-called  maker. 

The  constituent  parts  of  the  instruments,  such  as  keys,  action,  scales, 
&c.,  are  made  separately  and  in  quantity  by  as  many  different  makers. 
The  work  of  the  self-styled  piano  manufacturer  consists  simply  in  putting 
together  and  adjusting  these  parts  and  adding  his  name  to  the  composi- 
tion.   They  are  quite  moderate  in  price  and  vexy  moOi^T^^i^  m  o^^ziS^ . 


0EGA5S. 

Thi?  uinat  important  iiiBtnunent  on  exliibitiou  was  the  great  catliw 
organ  ctmstrucbidbyMerklin,  ScImtze&Co.,  oi'Paris  for  tlie  newfhui 
at  Nancy.  It  was  so  large  that  it  could  not  bo  shown  in  tlie  gullei 
amotigoliier  musical  iustminents,  and  was  plac^  in  the  oiit«r  circle  w 
the  inachitierj.  It  was  remarkiible  not  only  for  its  size,  [mwer,  and  tot 
but  WHS  in  every  re»pect  a  beautiful  8]M.>ciiuua  of  wnrkiuiiuithip,  and  | 
contained  all  the  latest  improvements  and  important  a^^lditions  that  It 
been  made  in  instriimcnt.s  of  this  class.  Sumo  of  the  principal  of  ti 
improvements  may  be  note<l  as  follows: 

1.  Method  of  supplying  air  wliei-eby  the  organ  is  more  equally  fl 
and  with  less  labor  than  is  generally  required  in  an  instrumt^ut  of  l| 
great  power. 

2.  A.  system  of  pneumatic  leverage,  and  a  special  armngcmeut  bj 
which  each  i-ow  of  keys  is  influenced. 

3.  The  arrangement  of  the  coupler  pedals  and  coinbiuatiou  iH'dals  in 
groups  and  series. 

4.  The  combination  of  a  variety  o"  stops. 

Of  stops  there  were  forty-four,  besides  fifteen  pedals  for  coajtlliig  and 
combination.    Tlie  stops  were  distributed  as  follows; 

Kntus.  ?Uf* 

1.  Swell  organ M  W 

2.  Great  organ 5G  15 

3.  "IWcitExpi-essif" 5C  W 

4.  Peilal  organ 27  9 

Total « 


In  regard  to  the  external  ajtiwarance  of  this  instrament  the  jury  (W 
Group  II,  Glass  10,  report  as  follows: 

'"The  jury  have  noticed  with  satisfaction  that  the  nianiiravt»nt«<' 
this  grand  instrument  have  presen'ed  in  it  the  character  of  a  ohun'b  di- 
giio,  in  accordance  with  its  ultimate  desHuatiou,  instead  of  ovnlnvxtia; 
it  with  fanciful  designs,  which,  although  they  may  display  tlie  giiiiHsi*: 
the  mechanician,  do  not  ever  ent«r  into  serious  art;  more<iver,  ihc  v«ni«i" 
means  which  are  resorted  to  to  produce  these  etfecta  have  tin-  arrioM 
inconvenience  of  oe«up.viug  exclusively  the  ntt^-ntion  of  the  organic.  «f 
injuring  the  free  flight  of  his  musical  thought,  and  of  diminisluBS  tlH> 
merit  of  tils  performance, 

"Alitor  hearing  an  excellent  artist  perform  some  of  the  gmml  cwwpo- 
sitioiis  of  liaah  ui>on  this  instrument,  the  Jury  are  conviiimd  that  tkif 
organ  has  all  the  qualities  desinible  for  i>ower,  m^^esty,  and  variety,  n* 
examination  to  which  it  has  been  subjected  in  it«  details  has  shown  ihti 
iu  the  finish  of  the  work  there  is  nothing  more  to  Ims  desired,  ait  wi^M   , 
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in  the  inkaior  airangements,  which  give  easy  access  to  all  j)arts  of  the 
iustruinent." 

Merkliu  and  Schutze  exhibiUxl  also  two  other  organs  from  the  great 
establishment  at  Brussels ;  and  their  display,  taken  as  a  whole,  was 
remarkably  good,  and  was  recognized  by  the  award  of  a  gold  medal. 

A  moderate- sized,  but  very  beautiful  organ,  made  by  Cavaille-CoU,  of 
Paris,  was  exhibited  in  the  chapel  in  the  park.  Some  of  the  stoi)S,  such 
as  the  "  vox  human,"  and  "vox  coelestiji,"  were  remarkably  fine;  and  in 
all  respects  this  was  a  very  rich-toned  and  well- voiced  instrument.  The 
price  of  this  organ  was  $3,000. 

From  England  there  were  two  organs,  one  exhibited  by  Messrs. 
Br}  cosos  Brothers,  the  other  by  Messrs.  Bevington  and  Sons.  That 
manufactured  by  the  first-named  firm  was  styled  a  "mediieval  Gothic 
organ."  The  wood  work  of  the  case  was  richly  ornamented  and  painted ; 
and  the  pipes  were  illuminated  in  colors  and  gold.  It  was  composed  of 
twenty-two  stops  and  832  pipes,  and  had  five  composition  pedals.  The 
"  chancel  organ"  of  Messrs.  Be\ington  was  a  fine  instrument,  with  twelve 
pcMlals,  C  to  G,  of  good  tone  and  remarkably  cheap,  its  price  being  only 
£80,  ($400.) 

Under  the  name  of  "cabinet  organs,"  Messrs.  Mason  and  Hamlin,  of 
2^e\y  York  aiul  Boston,  exhibited  instruments  which  attracted  consider- 
able attention,  and  were  awarded  a  silver  medal.  The  improvements 
which  these  exhibitors  claim  to  have  made  are:  1,  an  automatic  bellows 
swell;  2,  self-adjusting  reed  valves;  3,  noiseless  safety  valves  for  the 
prevention  of  the  hissing  sound  so  frecpiently  heixrd;  and,  finally,  a 
combination  register. 

LIST  OF  AWARDS. 

In  the  oftii'ial  catalogue  of  awards  by  the  international  jury,  {Cata- 
logue Offieiel  dcs  Exposants  Recompensh  par  le  Jury  International j)  a  list 
is  given  of  exhibitors  who,  by  their  connection  with  the  jmy,  were 
jdaced  liors  conconnt.    They  were  as  follows: 

ScniEDMAYEU,  J.  AND  P.,  Stuttgart,  (J.  Schiedmayer,  member  of  the 
jury,)  pianos  and  harmonium,  Wurtemberg. 

Cavaill^-Coll,  a.,  Paris,  (associate  member  of  the  jury,)  organs. 

Debain,  a.  F.,  Paris,  (associate  member  of  the  jury,)  harmoniums. 

Erard,  Mme.,  Paris,  (Schaeffer,  associate  member  of  the  jmy,)  pianos. 

Herz,  Henry,  Paris,  (associate  member  of  the  jury,)  pianos. 

Pleyel,  Wolff  &  Company,  Paris,  (Wolff,  associate  member  of  the 
jury,)  pianos. 

VuiLLALTME,  J.  B.,  Paris,  (associate  member  of  the  jury,)  instruments 
I>layed  with  a  bow. 

(iRAND  PRIZE. 

Sax,  a.  J.,  l*aris. — Wind  instruments,  (coi)i)er.) 
2mi 
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GOLD  MEDALS. 

Bboadwood  and  Sons,  London.^i'Piauos. 
Steinway  and  Sons,  New  York  city,— Pianos. 
Chigkebing  and  Sons,  Boston  and  New  York. — ^Pianos. 

SOCE^T^  ANONTME  POUB   LA  FABRICATION  DBS  GbANDES  OBGUES, 

Paris,  (establishment  of  Merklin-Scliutze,)  Paris  and  Brussels Orpins. 

Alexandbe,  Father  and  Son,  (Soci6t6  des  Magasins-Beuuis,)  Paris. 
Organs. 

Fbiebebt,  F.,  Paris. — ^Wind  instruments,  (wood.) 

Stbeioheb,  J.  B.,  AND  SoNS,  Vienna. — ^Pianos. 

SILYEB  MEDALS. 

Sixty-four  silver  medals  were  distributed,  chiefly  for  pianos  and  miiA 
instruments.  Messrs.  Mason  and  Hamlin,  of  Boston  and  New  York, 
received  one  of  these  medals  for  their  cabinet  organs,  and  this  tinu  wa.s 
the  only  exhibitor  from  the  United  States  that  received  a  silver  me<lal 
in  this  class. 

BBONZE  MEDALS. 

Seventy-six  bronze  medals  wei*e  awarded.    Of  this  number,  exhibit- 
ors from  the  United  States  received  two: 
(jERMirNDEU,  G.,  New  York  city. — Instruments  played  with  the  bi»w. 
ScHKEiBER,  L.,  New  York  city. — Wind  instruments,  (copper.) 
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